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PROFESSOR HUXLEY, F.R.S. 

President of the British Association for the 
Advancement of Science, 1870. 

The election of this distinguished philosopher to the Presi- 
dential Chair of the Meeting of the British Association, at 
Liverpool, in September last, gave assurance of success ; the 
result was one of the best meetings of the Society remembered. 
The new President was already widely known to the scientific 
world and the general public by the introduction which he re- 
ceived by the honorary degree of Doctor of Laws from the 
University of Edinbui^h, when Professor Muirhead, who acted 
as orator, said : " I present to you, Mr. Vice-Chancellor, as 
judged worthy by the Senate to receive the honorary degree of 
Doctor of Laws, Mr. Thomas Henry Huxley, a Fellow of the 
Royal Society, Professor of Natural History at the School of 
Mines, and Hunterian Professor of Comparative Anatomy in the 
Royal College of Surgeons of England. Trained to the medical 
profession, Mr. Huxley became in early life an assistant-surgeon 
m the Roynl Navy ; and it was while serving in that capacity 
in one of her Majesty's ships, then engaged in a survey of the 
coasts of Australia and New Guinea, that he acquired his unri- 
valled knowledge of marine zoology, and vindicated his claims 
to be regarded as one of the most accomplished naturalists of the 
day. His appointment soon after his return to this country to 
the Chair of Natural History in the Government School in 
Jermyn Stjreet, gave him the opportunity of turning his attention 
to palseontological inquiries ; and the results of his labours in 
that field are embodied in a series of valuable and most interest- 
ing papers descriptive of various extinct forms of animals. As 
Hunterian Professor in the College of Surgeons of England, 
he has delivered several courses of lectures on the comparative 
anatomy of the vertebrata, lectures which, not less than his con- 
tributions to the Transactions of learned Societies, testify to his 
remarkable perspicuity and his rare power of discriminating the 
relations of structures in complicated forms of animal life." 

The first general meeting was held on Wednesday, in the 
Philharmonic Hall, Liverpool. The retiring president, Profess(jr 
Stokes, vacated the chair to Professor Huxley, who then delivered 
the customary address. 

The Professor commenced by an allusion to the custom which 
calls upon the President of the Association to furnish a report 
of the general progress of science, as seen from the elevation 
upon which the suffrages of his colleagues had for the time 
placed him ; and expressed his own intention to follow, in sonic 
d^ee, this ancient precedent. He would not attempt a panora- 
mic survey, but would endeavour to put before his hearers the 
history of the rise and progress of a single biological doctrine. 

It is a matter of everyday experience that it is difficult to 
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4 PROFESSOR HUXLEY. 

prevent many articles of food from becoming covered with mould ; 
that fruit, sound enough to all appearance, often contains grubs 
at the core ; that meat, left to itself in the air, is apt to putrefy 
and swarm with maggots. Even ordinary water, if allowed to 
stand in an open vessel, sooner or later becomes turbid and full 
of living matter. The philosophers of antiquity, when inter- 
rogated as to the cause of these phenomena, were provided with 
a ready and plausible answer. It did not enter their minds 
even to doubt that these low forms of life were generated in 
the matters in which they made their appearance, and the 
proposition that life may, and does, proceed from that which has 
no life was held alike by the philosophers, the poets, and the 
people of the most enlightened nations 1800 years ago, and 
remained the accepted doctrine of learned and unlearned Europe 
through the Middle Ages down even to the seventeenth century. 

The first repudiation of it, the first distinct enunciation of the 
proposition that all living matter has sprung from pre-existing 
living matter, came from an Italian, Francesco Rodi, a man of 
the widest knowledge and the most versatile abilities, distin- 
guished alike as scholar, poet, physician, and naturalist ; who, 
just 202 years ago, gave to the world the idea which it is my 
purpose to trace. 

He did not trouble himself with speculative considerations, 
but attacked experimentally what had been considered to be 
particular cases of spontaneous generation. " Here are dead 
animals, or pieces cf meat," he said ; " I expose them to the air 
in hot weather, and in a few days they swarm with maggots. 
You tell me that these are generated in the dead flesh ; but if I 
put similar bodies, while quite fresh, into a jar, and tie some 
fine gauze over the top of the jar, not a maggot makes its ap- 
pearance, while the dead substances, nevertheless, putrefy just in 
the same way as before. It is obvious, therefore, that the maggots 
are not generated by the corruption of the meat ; and that the 
cause of their formation must be something which is kept away 
by gauze. But gauze will not keep away aeriform bodies or 
fluids. This something must therefore exist in the form of solid 
particles too big to get through the gauze. Nor is one long left 
in doubt what these solid particles are; for the blow- flies, 
attracted by the odour of the meat, swarm round the vessel, and, 
urged by a powerful, but in this case misleading, instinct, lay 
eggs, out of which maggots are immediately hatched upon the 
gauze. The conclusion, therefore, is unavoidable— the maggots 
are not generated by the meat, but the eggs which give rise to 
them are brought through the air by the flies." 

Almost childishly simple as these experiments now seem, they 
were at that time new ; and they are worthy of careful study. 
Every piece of experimental work since done, in relation to this 
subject, has been shaped upon the model left by the Italian 
philosopher. And as Redi's results were the same, however 
varied the nature of the materials he used, it in not wonderful 
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that there arose in his mind a presumption that in all cases of 
seeming production of life from dead matter, the real explanation 
was the introduction of living germs from without into the dead 
matter. It became necessary that this hypothesis should in evftry 
case be considered and refuted before the production of life in 
any other way could be admitted by careful reasoners. The 
hypothesis will be mentioned so frequently that, to save circum- 
locution, I shall call it ^he hypothesis of Biogenesis, and I shall 
term the contrary doctrine — that living matter may be produced 
by not living matter — the hypothesis of Abiogenesis. 

It is interesting to observe that Redi did not escape the cus- 
tomary tax upon a discoverer of having to defend himself against 
the charge of impugning the authority of the Scriptures ; for his 
adversaries declared that the generation of bees out of the car- 
cass of a dead lion is affirmed in the Book of Judges to have 
been the origin of the riddle with which Samson perplexed the 
Philistines. Against all odds, however, the philosopher did 
splendid battle in the cause of biogenesis ; but he held the doc- 
trine in a sense which, if he had lived in these times, would have 
caused him to be classed among the defenders of " spontaneous 
generation." Omne vivum ex vivo (no life without antecedent 
life) aphoristically sums up his doctrine ; but he went no further. 
He had speculatively anticipated the manner in which grubs are 
deposited in &uits and in the galls of plants, but he admitted 
that he had not sufficient evidence to bear him out, and he there- 
fore preferred the supposition that they are generated by a 
modification of the living substance of the plants themselves. 
Indeed, he regarded these vegetable growths as organs by which 
a plant gives rise to an animal, and he looked upon this produc- 
tion of animals as the final cause of galls and of some fruits. 
He proposed also to explain in the same way the production of 
parasites within the animal body. 

It is of great importance to apprehend Redi's position rightly ; 
for naturalists have ever since been working upon the lines of 
thought he laid down. Clearly he held biogenesis as against 
abi(^nesis; and I shall immediately proceed to inquire how 
fer subsequent investigations have borne him out in so doing. 

But Kedi also thought that there were two modes of biogenesis. 
By one, of common occurrence, the parent gives rise to offspring, 
which passes through the same cycle of changes as itself, and 
this has been termed homogenesis. By the other the parent was 
supposed to give rise to offspring which passed through a dif- 
ferent series of states, and did not return into the cycle of the 
parent. This ought to be called heterogenesis, the offspring 
Deing altogether and perqianently unlike the parent. The 
term, however, has been used in another sense ; and M. Milne- 
Edwards has substituted for it xenogenesis, which means the 
generation of something foreign. 

After discussing Kedi's hypothesis of univeTsal \)\og6iift«k\^,\ 
diall go on to ask how &r the growth of science ^ustA&ea \n& oX^^i^'c 
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hypothesis of xenogenesis. The progress of biogenesis was 
triumphant and unchecked for nearly a century. The earlier 
applications of the microscope to anatomy revealed such a com- 
plexity of organisation in the lowest forms of life, and such a 
prodigality of provision for their multiplication, that the hypo- 
thesis of abiogenesis began to appear not only untrue but absurd ; 
and in the middle of the eighteenth century, when BuflTon and 
Needham took up the question, it was almost universally dis- 
credited. 

But the skill of the microscope-makers of that day soon 
reached its limits, and an enlargement of 400 diameters, wlych 
was the utmost to which they attained, is barely sufficient to 
display as mere dots and lines a large proportion of the minute 
active creatures known as infusorial animalcules, which swarm 
in water containing any animal or vegetable body. 

Led by various theoretical considerations, Buifon and Needham 
doubted the applicability of Kedi's hypothesis to the infusorial 
animacules ; and Needham endeavoured to bring the question to 
an experimental test. He ai^ued that if these creatures were 
produced from germs, the germs must exist either in the sub' 
stance infused, or in the water, or in the superjacent air. Now, 
the vitality of germs is destroyed by heat ; and hence, if the in- 
fusion were boiled, carefully corked, and the vessel containing it 
again heated, all germs present would be destroyed. Conse- 
quently, on Redi's hypothesis, when the vessels thus prepared 
were set aside to cool, no animacules should be developed in 
them ; whereas, if animacules are not dependent upon pre-ex- 
isting germs, but are generated from the substance infused, they 
ought in time to make their appearance. Needham found, under 
the circumstances in which he made his experiments, that ani- 
malcules always did arise in the infusions. 

In much of his work Needham was associated With Buflfbn, 
and the results of their experiments fitted with the French natu- 
ralist's hypothesis of " oi^nic molecules," according to which 
life is the indefeasible property of certain indestructible mole- 
cules of matter which exist in all living things, and have inhe- 
rent activities by which they are distinguished from not living 
matter. Each individual living organism is formed by their 
temporary combination. They stand to it in the relation of the 
])article8 of water to a cascade or a whirlpool, or to a mould into 
which the water is poured. The form of the organism is thus 
determined by the reaction between external conditions and the 
inherent activities of the organic molecules of which it is com- 
posed ; and as the stoppage of a whirlpool destroys nothing but 
a form, and leaves the molecules of the water with all their in- 
herent activities intact, so what we call the death and putrefac- 
tion of an animal or of a plant is merely the breaking up of the 
form or manner of association of -its constituent organic mole- 
eules, which are then set free as infusorial animacules. 
It will be perceived that this doctrine is \>^ no means identical 
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"with abiogenesis, with which it is often confounded. On this 
h^'pothesis a piece of beef, or a handful of hay, is dead only in 
a limited sense. The beef is dead ox, and the hay is dead grass ; 
but the " organic molecules" of the beef or the hay are not 
dead, but are ready to manifest their vitality as soon as the bo • 
vine or herbaceous shrouds in which they are imprisoned are 
rent by the macerating action of water. The hypothesis, there- 
fore, must be classified under xenogenesis rather than under 
abiogenesis. Such as it was, I think it will appear to those who 
will be just enough to remember that it was propounded before 
the birth of modern chemistry and of the mo iern optical arts to 
be a most ingenious and suggestive speculation. 

But the great tragedy of science — the slaying of a beautiful 
hypothesis by an ugly fact — which is so constantly being enacted 
under the eyes of philosophers, was played almost immediately 
for the benefit of Buffon and Needham. 

The Abb^ Spallanzani suggested that Needham's experiments 
had not been conducted with sufficient care ; and showed that a 
more prolonged exposure of the flasks to an elevated tempera- 
ture, and a more complete method of closing them, entirely pre- 
vented the appearance of animacules. But we all too often for- 
get that it is one thing to refute a proposition, and another to 
prove the truth of a doctrine that contradicts that proposition ; 
and the advance of science soon showed that, though Needham 
might be quite wrong, it did not follow that Spallanzani was quite 
right. 

The discovery of oxygen, and some of its relations to the 
phenomena of life, opened a new aspect to the question, and 
occasioned doubts As to what might have happened to the 
organic matter of the infusions, or to the oxygen of the air, in 
Spallanzani's experiments. What security was there that ihe 
development of life had not been checked or prevented by 
chemical changes ? It was needful to repeat the experiments 
under conditions which would make sure that neither the oxygen 
of the air nor the composition of the oi^anic matter was 
altered in such a manner as to interfere with the existence of 
life. 

Schulze and Schwann devised means of accomplishing this, 

by causing the only air which reached the infusions to pass 

through red-hot tubes or through strong sulphuric acid. They 

found that an infusion so treated developed no living things ; 

but that if it was afterwards exposed to common air life 

appeared abundantly. The accuracy of their experiments has 

been by turns affirmed and denied ; but, in any case, they only 

proved that the treatment to which the air had been subjected 

had destroyed something that was essential to the development 

of life in infusions. This something might be solid, fluid, or 

gaseous ; that it consisted of germs remained only an hypothesis 

ii more or less probability. 

Contemporaneously with these investigations came \iJ[v^ ^\%- 
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coTery of Cagniard de la Tour, that common yeast is composed 
(jf a vast accumulation of minute plants. Thus fermentation, 
in so far as it is attended by the development of microscopical 
organisms in enormous numbers, became assimilated to the 
decomposition of an ordinary infusion : and it was an obvioiui 
suggestion that the organisms were, in some way or other, the 
causes both of fermentation and of putrefaction. The chemists, 
headed by Berzelius and Liebig, laughed the notion to scorn ; 
but in 1 843 it was shown by the since illustrious Helmholts 
that the interposition of a membrane between a putrefying or a 
fermenting liquid and one that was simply putrescible or fer- 
mentable prevented the formation of organisms in the latter. 
Theretore the cause of the development of these organisms most 
be something that cannot pass through membrane ; and when 
viewed by the light of Graham's subsequent researches upon 
colloids, Helmholtz's experiments narrowed the issue to this : — 
That which excites ferment<ation and putrefaction, and, at the 
same time, gives rise to living forms in an infusion, is notagaa 
and is not a difiusible fluid ; therefore it is either a colloid, or it 
is matter divided into very minute solid particles. 

The investigations of Schroeder and Dusch in 1864, and of 
Schroeder alone in 1859, cleared up this point by showing that 
the exclusion of air from an infusion by a plug of cotton wool 
prevented putrefaction, fermentation, and the develbpment of 
organic forms. It is hard to imagine what the fine sieve formed 
by cotton woolox)uld have excluded, except minute solid particles, 
but it was reserved for Professor Tyndall to complete the de- 
monstration — first, by showing that ordinary air does contain 
such particles; and, secondly, that filtration through cotton 
wool removes them. It has been a common objection to the 
doctrine of biogenesis that if it were true the air must be thick 
with germs ; and the abiogenists regard this as the height of 
absurdity. Professor Tyndall has proved that ordinary air is 
no better than a stirabout of excessively minute solid particles ; 
that these particles are almost wholly destructible by heat ; and 
that they are strained off, and the air rendered optically pure, 
by passing through a layer of cotton wool. 

It remains yet in the order of logic, though not of history, to 
show that among these solid destructible particles there are 
germs capable of giving rise to living forms. This was done 
by M. Pasteur, in those beautiful researches which will ever 
render his name famous, and which, in spite of all attacks uptm 
them, appear to me to be models of accurate experimentation and 
logical reasoning. 

From the whole chain of evidence it is demonstrable: — That 
a fluid eminently flt foil the development of the lowest forms of 
life, but which contains no germs, nor any protein compound, 
gives rise to living things in great abundance if it is exposed to 
ordinary air; while there is no such development if the air with 
which it is in contact is mechanically freed from the solid par- 
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tides which usually float in it, and which may be made visible 
by appropriate means ; that the great majority of these particles 
are destructible by heat, and that some of these are germs or 
hting particles capable of giving rise to the same forms of life 
as those which appear when the fluid is exposed to unpurifled 
air ; that inoculation of the experimental fluid with a drop of 
liquid known to contain living particles gives rise to the same 
phenomena as exposure to unpurifled air ; and it is further cer- 
tain that these living particles are so minute that the assump- 
tion of their suspension in ordinary air presents not the slightest 
diflSculty. On the contrary, considering their lightness and the 
wide difiusion of the organisms which produce them, it is im- 
possible to conceive that- they should not be suspended in the 
atnuwphere in myriads. On all these grounds, the evidence, di- 
rect and indirect, in favour of biogenesis for aU known forms of 
life must be admitted to be of great weight. 

On the other side, the sole assertions worthy of attention are 
that hermetically-sealed fluids which have been exposed to great 
and long-continued heat have sometimes exhibited living forms 
of low organisation when they have been opened. It is probable 
that there must be some error in these experiments, since others 
similar to them are performed on an enormous scale in the pre- 
servation of various kinds of food in tin cases, and with a 
totally different result. 

Even if this were not so, it would by no means'follow from the 
experiments to which I refer that abiogenesis had really oc- 
curred. The resistance of living matter to heat is known to vary 
within considerable limits, and to depend to some extent upon 
the chemical and physical qualities of the surrounding medium. 
But if, in the present state of science, we are offered the alter- 
native either of believing that germs can stand a greater heat 
than has been supposed, or that the molecules of dead matter, 
for no valid or intelligible reason that is assigned, are able to 
rearrange themselves into living bodies, exactly such as are fre- 
quently produced in another way, I cannot understand how our 
choice can be even for a moment doubtful. 

In expressing this conviction I must, nevertheless, guard my- 
self against the supposition that I intend to suggest that no such 
thing as abi<^enesis has occurred in the past or will occur in 
the future. I think it would be the height of presumption for 
any man to say that the conditions under which matter assumes 
the properties we call "vital" may not some day be artificially 
brought together. All I feel justified in aflirming is that I see 
no reason for believing that the feat has been performed yet. 

Looking back over the past, and finding no record of the 
commencement of life, I am devoid of any means of forming 
a definite conclusion as to the condition of its appearance. 
Belief, in the scientific sense, is a serious matter, and needs 
strong foundations. 
• To say that I have any belief as to the mode iw Nil\\ci,\v tV^ 
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existing forms of life have originated would be using words in 
a wrong sense. But expectation is permissible where belief is 
not; and if it were given to me to look beyond the abyss of 
geologically recorded time to the still more remote period when 
the earth was passing through physical and chemical conditions, 
which it can no more see again than a man can recall his in« 
fancy, I should expect to be a witness of the evolution of living 
protoplasm from not living matter. I should expect to see it 
appear under forms of great simplicity, endowed, like existing 
fungi, with the power of determining the formation of new pro- 
toplasm from such matters as ammonium, carbonates, oxalates, 
and tartrates, alkaline and earthy phosphates, and water with- 
out the aid of light. That is the expectation to which analogi- 
cal reasoning leads me ; but I beg you once more to recollect 
' that I have no right to call my opinion anything but an act of 
philosophical faith. 

With these limitations, Redi's great doctrine of biogenesis 
appears to me to be victorious along the whole line at the 
present day. 

As regards the second problem offered to us by Bedi, the 
hypothesis of xenogenesis, the researches of two centuries have 
led to a different result. That the grubs found in galls are a 
result of the introduction of the eggs of insects from without 
has long ago been clearly proved. The case of animal parasites 
was long a stronghold of the advocates of the doctrine. But 
the splendid patience of helminthologists has succeeded within 
the last thirty years in tracing every such parasite, often 
through the strangest wanderings and metamorphoses, to an 
egg derived from a parent actually or potentially like itself, 
and the tendency of inquiries elsewhere has all been in the same 
direction. 

It is only in pathology that we find any approximation to true 
xenogenesis ; and it is furnished by the various diseased struc- 
tures in which, under the influence of certain external con- 
ditions, elements of the body, which should have developed in 
due subordination to its general plan, set up for themselves 
and apply the nourishment which they receive to their own 
purposes. 

From such innocent productions as corns and warts there are 
all gradations to more serious tumours ; and in the terrible 
structures known as cancers the new growth has acquired powers 
of reproduction and multiplication, and is only distinguishable 
by form from the parasite worm, the life of which is neither 
more nor less closely bound up with that of the infested 
organism. 

If there were a diseased structure, the elements of which were 
capable of maintaining a separate and independent existence 
out of the body, it seems* to me that the shadowy boundary be- 
tween morbid growth and xenogenesis would be effaced ; and I 
am inclined to think that the progress of discovery has neai% 
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brongbt us to this point. The Appendix to the Twelfth Report 
of the Medical Officer of the Privy CJouncil contains an essay 
" On the Intimate Pathology of Contagion," by Dr. Burdon- 
Sanderson, which is one of the clearest, most comprehensive, 
and well-reasoned discussions of a great question that has come 
under my notice for a long time. It contains evidence to show 
that the active element in vaccine lyn^ph is non-difiusible, and 
consists of minute pai^icles not exceeding 1 -2000th of an inch 
in diameter. Two of the most destructive epizootic diseases — 
sheep-pox and glanders — ^are also shown to be dependent for 
their existence and propagation upon extremely small living par- 
ticles, to which the name of microzymes is applied. An animal 
suffering from either is a source of infection to others, for the 
same reason that a tub of fermenting beer is capable of propa- 
gating its fermentation to fresh wort. In both cases it is the 
sob'd living particles which are efficient ; the liquid in which 
they float, and at the expense of which they live, being altogether 
impassive. 

It is a question of immense importance to determine whether 
these microzymes are the results of homogenesis or of exenoge- 
nesis, or, in other words, whether they are capable of arising 
only by the development of pre-existing germs, or of being the 
results of conditions operating upon the body in which they are 
found. A parasite may be stamped out by destroying its germs ; 
but a product of disease can only be annihilated by removing the 
conditions which give rise to it. 

It appears to me that this problem must be solved for each 
zymotic disease separately. I have dwelt upon the analogy of 
pathological modification, as in favour of the xenogenetic origin 
of microzymes; and I must now speak of the equally strong 
analogies in favour of the origin of such pestiferous particles by 
the ordinary process of the generation of like from like. 

It is a well-established fact that certain contagious epidemic 
diseases, both of plants and animals, are caused by the growth 
of minute organisms. The smut of wheat is a well-known ex- 
ample. 

The common house-fly is frequently destroyed by the growth 
within its body of a fungus, the Empusa muscse, which, in flics 
still apparently healthy, is found to exist in the form of minute 
corpuscles which float in the blood. These multiply and lengthen 
into filaments at the expense of the fly's substance, and when 
they have killed it they grow out of its body and give off spores, 
which, falling upon other flies, germinate, penetrate the skin, 
and yield the floating corpuscles when they have entered the 
body. 

It is only very lately that the true course of events has been 
made out, and until this was done the case looked much like one 
of abiogenesis, or at least of xenogenesis. 
. The silkworm has long been known to be the subject of a very 
fiital contagious and infectioua disease called \\ie ^^ m'V]k&^i;^T^\w<&'^ 
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This is entirely due to the development of a fungus in the body 
of the larva. But of lat« years a still more serious disease hai 
broken out among them. Before 1853 a peculiar epizootic, fn' 
quently accompanied by the appearance of dark spota upon Um 
skin (whence it was called " pcbrine ") had been noted for iti 
mortality. In the year following (1853) it broke out in tbe 
South of France with suph violence that in 1 856 the silk cro| 
was reduced to a third of the amount which it had reached is 
1853. This means not only that the great number of peoplt 
engaged in growing silk are some thirty millions sterling pooia 
than they might have been, but also that the looms of Lyonf 
have lacked employment, and that for years enforced idlenesi 
and misery have been the portion of a vast population which wv 
formerly industrious and well-to-do. 

In 1858 the French Government appointed commissioners t( 
inquire into the subject, among whom was M. de Quatrefiiges 
It is interesting to observe that this distinguished naturalist, u 
his elaborate study of the p^brine, arrived at the conviction Uia 
it is in every respect comparable to the cholera among mankind 
But it differs from cholera in being hereditary, and in being 
imder some circumstances, contagious as well as infectious. 

The Italian naturalist, Filippi, discovered in the blood of tb 
affected silkworms a multitude of cylindrical corpuscles, eacl 
about 1 -6000th of an inch long. These bodies have been name( 
by Lebert panhistophyton, because they swarm in every tissue o 
the body, and even pass into the undeveloped eggs of the femal 
moth. 

It has been made quite certain IJy the researches of M. Pas 
teur that the p^brine is the result of the growth and multiplica 
tion of the panhistophyton in the silkworm ; and it is obviou 
that the means of preventing the disease must depend upon th 
way in which the panhistophyton is generated. If by abiogenesie 
or by xenogenesis, within the silkworm or its moth, the extirpa 
tion of the disease must depend upon the prevention of thi 
occurrence of tlie conditions under which the generation arises 
But if the panhistophyton is an independent organism, then th< 
indications are totally different. The sole thing to be done i 
to get rid of and keep away the germs from which it springs 
M. Pasteur was led to adopt the latter theory, and he has devise( 
a means of extirpating the disease, which has proved to be com 
pletely successful wherever it has been properly carried out 
Analogous evidence is furnished by the investigations of Pro 
fessor Lister into the causes of mortality after operations ; an< 
it seems probable that the surgeon who saves most lives will b 
he who best works out the practical consequences of the hypo 
thesis of Redi. 

I commenced by asking you to follow me in a survey that ha 
not taken us into a very attractive region. Our path has laii 
chiefly in a land flowing with the abominable, and peopled wit 
mere gruba and mouldiness. 
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Nevertheless joa will have observed that there soon appeared 

on the right hand and on the left fields laden with a harvest of 

golden grain, immediately convertible into those things which the 

most sordidly practical of men will admit to have valne — namely, 

money and life. The direct loss to France caused by the p^brine 

in seventeen years cannot be estimated at less than 50,000,000/. 

sterling, and if we add to this what Eedi's idea, in Pasteur's 

hands, has done for the wine-grower and the vinegar-maker, and 

try to capitalise its value, we shall find that it will go a long 

way towards repairing the money losses of the calamitous war of 

this antumn. And, as to the equivalent of Kedi's thought in 

Ufe, how can we over-estimate the value of that knowledge 

of the nature of contagious diseases, and consequently of the 

means of checking them, the dawn of which has assuredly com* 

mencod ? 

Looking back over only ten years, it is possible to select three 
(1863, 1864, and 1869), in which the total number of deaths 
from scarlet fever alone amounted to 90,000. That is the return 
of the killed, the maimed and disabled being left out of sight. 
The facts which I have placed before you must leave the least 
'Sanguine without a doubt that the nature and causes of this 
aeourge will one day be as well understood as those of p^brine 
^. ne now, and that the long-suffered massacre of our innocents 
iaIX come to an end. 
And thus mankind will have one more admonition that 
[*'^lihA people perish for lack of knowledge," and that the alle- 
^Btlioii of the miseries and the promotion of the welfare of 
•m^ most be sought by those who will not lose their pains, in 
^'^uyb diligent, patient, loving study of all the multitudinous 
of nature, the results of which constitute exact know- 
€MP science. 

m the justification and the glory of this great meeting 

^i^is gathered together for no other object than the advance- 

iflf the moiety of science which deals with those phenomena 

which we call physical. May its endeavours be 

dth a full measure of success ! 

^ilDnchi$ion of the address, which was greeted with 

^||U| if thanks to Professor Huxley was proposed 

J^H rby, seconded by the Mayor, and carried, 

J^M i^ by three cheers — an unusual one for the 

"^H.- Association. 

^Tley*s address was written in the best taste (says 

devoid fli-ftP-Y sentences obnoxious to the most 

^» ^.S^HkSS® abstruse and popular ; but the 

inns WMUl^^^^ll^anguage perfectly intelligible 

phical data of the scientific 
ticcs of his published works, 
to acknowledge our obligatic 
ffonr for September last. 
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Professor Huxloy was bom at Ealing, in Middlesex, in 1825^ 
and was educat(>d at Kaling School. He studied medicine with 
much success at t)ic Medical School of the Charing Cnm 
Hospital ; and in 1 846, at the age of twenty-one, was appointfd 
assistant-surgeon to II.M.'s ship BattlwKake, then about to itil 
on a surveying cruise in the iSouthem seas. A narrative of iti 
progress, on its return, was written by John Macgillivray, with 
illustrations from drawings made by Mr. Huxley. The first-frait 
of these researches was a p»iper by Mr. Huxley, read to the 
lloyal Society, when he was only in his 23rd year. Next wii 
communicated to the Royal Society Mr. HuxleVs paper of 
" Observations upon Salpse," those gelatinous animals, throndi 
masses of which the voyagt^r on the great ocean sometimes feiui 
day after day. 

On his return to England, in 18o0, Mr. Huxley was eleeted» 
Fellow of the Royal Stx'iety. Since his return he has taken an 
active part in the work of the British Association ; among his 
labours may be mentioned his valuable Report on the Ascidiams 
in 1852, and his a})le presidency over the Biological Section of 
the meeting of the Association at Cambridge. 

In April 1852, Mr. Huxley first appeared as lecturer at the 
Royal Institution, and there for a number of years he gave a 
lecture yearly, uiwn " Animal Individuality ; " next on the 
" Identity and Structure of Plants and Animals," in which he 
directed his remarks to the essential nature of orgameation ; 
and in that in 1854, to the " Common Plan of Animal Forms,** 
he referred to a short essay by Goethe — the last which pro- 
ceeded fn)m his pen, containing a critical accoimt of a dis- 
cussion bearing upon the doctrine of the unity of organisation of 
animals whieh had then (1830) just taken place in the French 
Aoademy. Goethe said that for him this controversy was of 
more importance than the Revolution of July, which immediately 
followed it ; a declaration which might 'be regarde<l as a pro- 
phecy ; for while the Charte^ and those who established it, nave 
vanished, as if they had never been, the doctrine of the unity of 
organisation retains a profound interest and importance for 
those who study the science of life. A lecture *' On the Develop- 
ment of Animal Life in Time," was succeeded by another of a 
most useful and valuable character, '* On Natural History as 
a means of Knowledge, Discipline, and Power." From this last 
wi) give the following extract: — " In travelling from one end to 
the other of the scale of life we are taught that nature is not a 
mechanism but a power ; not a mere rough engine-house for the 
duo keeping of pleasure and pain machines, but a palace whose 
foundations are laid on the strictest and safest mechanical prin- 
ciples, but whose superstructure is a manifestation of the highest 
and noblest art. If we have a right to conclude from the marks 
of l)enelicent design, to an Infinite Intellect and Benevolence, in 
some sort similar to our own, than from the existence of a beauty 
(nay, even of a humour), and of a predominant harmonious 
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rariety in unity in nature, which,* if the work of man, would be 
legarded as the highest art, we are similarly bound to conclude 
that the aesthetic faculties of the human soul have also been 
foreshadowed in the Infinite Mind." In 1864, when Professor 
Bdward Forbes was elected to the Chair of Natural History in 
the University of Edinburgh, Professor Huiley succeeded him 
in the Natural History Professorship at the School of Mines. 
This position he still holds. In the discharge of its duties he 
was led necessarily into palseontological inquiries, and as a 
palaeontologist he has taken high rank. 

A course of six lectures, " On our Knowledge of the Causes 
of the Phenomena of Organic Nature," was delivered to working 
men at the Museum of Practical Geology, Jermyn Street, and 
afterwards published. In this little work he thus states his 
views as to the unity of race in man : — " I am one of those who 
believe that, at present, there is no evidence whatever for saying 
that mankind sprang originally from any more than a single 
pair ; I must say that I cannot see any good ground whatever, 
on any tenable sort of evidence, for believing that there is more 
than one species of man." Soon after Mr. Huxley became 
Professor of Comparative Anatomy to the Royal College of 
Surgeons of England, he published a volume of lectures " On the 
Elements of Comparative Anatomy." " An Elementaiy Atlas 
of Comparative Anatomy " is also designed to assist students. 
The objects were selected and arranged by Professor Huxley, 
and drawn on stone by B. W. Hawkins. In twelve plates is 
shown a comparative view of similar parts of the skeletons of 
soch animals as are more easily accessible. Here we may also 
mention that to Mr. Samuel Laing's " Pre-historic Eemains of 
Caithness" Professor Huxley contributed an appendix on the 
skulls found at Caithness, referred to in that work. The volume 
entitled " Evidence as to Man's Place in Nature " appeared in 
1863, and consists of three essays: 1st. " On the Natural History 
of the Manlike Apes ; " 2nd. " On the Relations of Man to the 
Lower Animals," and 3rd. "On some Fossil Remains of Man." 
The substance of the essays had before been published in the form 
of oral discourses addressed to widely-different audiences. Upon 
the subject of the second essay two lectures were delivered to the 
members of the Philosophical Institution of Edinburgh in 1862. 
This work has been translated into French, German, and 
Italian. 

Some idea may be given of the variety of our author's scien- 
tific researches, and of his literary activity, when we say that, 
in addition to his published works and his professional courses of 
lectures, he has mside, at a moderate estimate, not less than one 
hundred elaborate scientific communications in various forms to 
different institutions and societies. His public lectures have 
been numerous, a collection of which, with other pieces, have 
been published with the title Lay Sermons, Addresses and Reviews. 
In a lecture " On the Educational Value of Natural History," 
delivered at St. Martin's Hall in 1854, occurs Ihe ioWomxv^ ^\ia- 
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sage : — " There is yet another way in which natural histoiy may-, 
I am convinced, take a profound hold upon practical life, and* 
that is by its influence over the finer, feelings, as the greatest of 
all sources of that pleasure which is derived from beauty. I do 
not pretend that natural history knowledge as such can increase 
our sense of the beautiful in natural objects But to a per- 
son uninstructed in natural history, his country or sea-side stroll 
is a walk through a gallery filled with wonderful works of art^ 
nine-tenths of which have their faces tamed to the wall. Teach 
him something of natural history, and you place in his hands a 
catalogue of those which are worth turning round. Surely, our 
innocent pleasures are not so abundant in this life, that we can 
aiFord to despise them, or any source of them.** 

The lectures " On the Vertebrate Cranium,** 18C4, are distin* 
guished by the lucid manner in which one of the most complex 
subjects in the whole range of inquiry is treated. Professor Hux- 
ley differs from the high authority of Professor Owen as to the 
nature of the skull ; he depreciates all ethnological systems on 
which the shape of- the skull is erected into the principal stan- 
dard by which the affinities are to be judged. The charac- 
teristics on which he relies are complexion, hair, and eyes; 
guided by these he divides mankind into four great types, viz^ 
Australoid, Negroid, Mongoloid, and Xanthocroid or Blond. 

An able critic, speaking of Professor Huxley's lectures from the 
Hunterian chair, which he so ably fills, says : — " Never before in 
England have all the leading and most significant facts of animal 
structure been so exhibited ; never have all the most complex 
and intricate questions of zoology been treated with such deamess 
and completeness — such boldness and yet with such cautions- 
such patient, original investigation, and yet with so much scru- 
pulous justice to the labours of others. It is impossible to speak 
too highly of the admirable lucidity with which Mr. Hiudey 
enunciates facts and the conclusions he deduces from them, or, 
on the other hand, of the exemplary caution with which ^cts 
are verified and weighed, and a prudent suspension of judgment 
recommended where many would be tempted to pronounce a 
definite decision. When, however, the facts seem to him to war- 
rant an absolute judgment, or to point to a strong probability, 
the announcement is made accordingly with a conscientious bold- 
ness deserving of all praise." 

Professor Huxley's share in discovering the origin of glaciers 
of slaty cleavage was in this wise: Professor T^ndall haying 
brought forward certain views as to the origin of slaty cleavage, 
Mr. Huxley drew his attention to observations made by the late 
Principal J. D. Forbes ; and it was supposed by Huxley sLity 
cleavage might be owing to a like cause. Out of this grew the 
expedition of Messrs. Tyndall and Huxley to Switzerland, and 
their inspection of the glaciers of Grindenwald, the Aar, and 
the Khone. In this expedition commenced the investigations 
which are thought by many to have refuted the viscous theory of 
glacier motion propounded. Forbes, maintaining that the 
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notion of glaciers is the result of the minute, almost molecular 
fracture and regelation of the ice-particles, which move as if 
Uiey were sand continually thawing and re-freezing. 

Professor Huxley's palaeontological investigations are very 
various, and are embodied in numerous scattered papers com- 
monicated to the Eoyal G-eological and other kindrod Societies. 
Professor Huxley professes himself an evolutionist. Evolu- 
off tionism, as the geological creed of the future, he predicts is 
destined to take the place alike of catastrophism and uniformi- 
tarianism. 

With respect to the relation in which Professor Huxley con- 
ceives scientific inquiries stand to Christianity, some of his 
opinions have been much questioned, both by scientific and 
other writers. In particular, certain statements or modes of 
expression which seemed to savour of materialism in a lecture 
On the Physical Basis of lAfe^ delivered in Edinburgh in 
November, 1868, and afterwards published in the pages of the 
Fortnightly Bemeto, have aflforded ground for adverse comment. 
In that paper he has, however, expressly said, " I, individually, 
am no materialist, but, on the contrary, believe materialism to 
involye grave philosophical error." 

And, in his Lectures to Working Men^ Professor Huxley says, 
" All our knowledge and all our investigation cannot take us 
beyond the limits set by the finite and restricted characters of 
our £eu;ulties, or destroy the endless unknown, which accom- 
panies, like its shadow, the endless precession of phenomena." 

Amongst the contributions of Professor Huxley to lectureship 
during Sie past year should be noticed his "Instruction in 
Science and Art for Women," in twelve lectures on Physio- 
graphy, delivered by Mr. Huxley, at South Kensington. The 
Syllabus of each of these lectures is, to use a popular com- 
parison, as entertaining as a fairy tale. Thus, in the intro- 
ductory statement, we are pleasantly told : — 

A Map of the Thames is an outline sketch of the river, as it 
would present itself to a person passing over it in a balloon. 

The Thames at London Bridge is a mass of fresh water one- 
sixth of a mile wide. In its deepest parts it is sometimes as 
little as twelve, and sometimes as much as thirty, feet deep. 

The water of the Thames at London Bridge runs down (ebbs) 
towards Margate for about seven hours, and then runs up 
(flows) towards Teddington Weir for about five hours, twice in 
every day. — The river is shallowest at the end of the ebb, 
deepest at the end of the flood tide. 

About 115,000,000 cubic feet more water runs down, than 
runs up, beneath London Bridge every day.— The over-plus goes 
beyond Margate into the sea. 

Above Teddington Weir the water always runs down towards 
London Bridge. — ^A continuous stream of fresh water, nmning 
in this gener^ direction, can be followed as far as Thames Head 
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in Wiltshire, which is 170 miles from London Bridge and 370 
feet above the water of the Thames at that bridge. 

The water which ebbs and flows under London Bridge all 
comes from the Basin of the Thames, the area of which is 6,000 
square miles. 

The Thames carries down to the sea not less than 14,000,000 
cubic feet of solid material, either dissolved or as mud, every 
year. — At the present rate of denundation the whole basin 
would be washed down to the sea level in 1,000,000 years ; and 
the surface of Britain would everywhere be washed down to a 
plain, level with the sea, in less than 5,000,000 years. 

Professor Huxley is one of the members of the recently -ap- 
pointed Koyal Commission on scientific instruction and the 
advancement of science ; and he now holds the post of President 
of the Ethnological Society. Professor Huxley has, it ifc 
stated, accepted the office of Professor of the Birmingham and 
Midland Institute, held in 1869 by Mr. Charles Dickens. 

The accompanying portrait of Professor Huxley is from a 
photograph by Messrs. Elliott and Fry, of Baker Street. 
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THE "workmen's INTERNATIONAL EXHIBITION, ISLINGTON. 

This interesting and important " Festival of Labour," opened 
in the Agricultural Hall in July last, was in some respects an 
advance upon its predecessors ; but altogether less perfect in the 
objects eAibited and the principle carried out. There were 
only six French exhibitors, and the representation of other 
nations was by no means complete. Italy, Denmark, the 
Netherlands, and India, all sent large and valuable contribu- 
tions. Wurtemberg, Bavaria, Austria, the United States, and 
Spain had each a very few articles; and consignments were re- 
ceived from Peru and from Rio Grande. The classes were 16 in 
number, and were : — I., inventions ; 11., objects for workshop 
competitions ; III., machinery ; IV., objects of decorative art ; 
v., furniture ; VI., ornamental metal-work ; VII., glass and 
china; VIII., building appliances ; IX., fancy work ; X., articles 
for personal and domestic use; XI., cutlery and arms; XII., 
scientific apparatus ; XIII., watches ; XIV., saddlery and mis- 
cellaneous leather work ; XV., textile fabrics ; and XVI., food, 
raw materials, and miscellaneous articles. ■ Besides all these, 
there was a so-called Fine Art Department, consisting partly 
of a loan collection, and partly of the works of individual ex- 
hibitors. 

The general arrangement was as nearly as possible this : — 
Inventions, machinery, and machinery in motion were place<^ on 
the ground floor under the north gallery. Next to them were 
arranged cutlery and arms, then furniture, then omaiaental 
metal-work, then china and glass, then building appliances, 
scientific appliances, and personal and domestic requisites. 

In the class of machinery the number of exhibitors was very 
much larger, and a far higher standard of excellence has been 
attained. It would be impossible to mention a twentieth part 
of the things that deserve mention on their merits. A machine 
for makini; screwed boots, made by W. H. Steel, is simply fed 
with brass wire, and it cuts the end of the wire into a screw, 
drives it into the sole to the required depth, and then cuts it off 
level with the surface of the leather. The operation is ex- 
tremely iagenious, and the specimens of work exhibited are 
highly creditable. B. W. Maughan, of Groswell Street, exhibited a 
patent invention for heating water speedily. It consists of an 
arrancement of coils of wire heated by gas flames. Water ad- 
mitted at the upper part of the apparatus trickles over the wire 
and runs oat hot below with such speed that a gallon canb^ 
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raised nearly to the boiling point in a minute. Mr. Stevens, of 
Coventry, exhibited a Jacqtuuxl riband loom at work ; had eight 
tiers of shuttles, and it weaves portraits, landscapes, mottoes, 
heraldic and other devices, with great finish and correctness. 
James Milboume, of Birdcage- walk, Hackney-road, had a series 
of machines for boot and shoe-making, in which the leather is 
cut out by stamps, compressed between rollers (instead of being 
hammered), and finally is rivetted together with a great saving 
of time and labour. The Locomotive Department of the Mid- 
land Railway Company sent a very interesting collection of 
part* of an engine in various stages of manufacture. A working 
model of a circular railway and a long c^^rriage on bogie plat- 
forms were very attractive. The railway is about 4 ft. in dia- 
meter, and a portion, or loop, of a different curve projects fiom 
the main line on one side, and is connected with it by switches. 
These switches are opened and shut by systems of levers, which 
are set in action by bars that can be pushed down at pleasure 
from the carriage or engine. The exhibitor adjusts the bars, 
and then gives the carriage a smart push. On its bogies it runs 
round the line with facility, and it opens for itself whichever 
road, the inner curve or the outer loop, it has been previously 
set to act upon. The idea is that the engine-driver might 
always be his own pointsman. 

The interests of locomotion were represented in many modes 
as well as by objects pertaining to railways. Bicycles and 
tricycles abounded, and some of them were of very light con- 
struction and distinguished by various improved arrangements. 
There was a little pony-trap with a third wheel behind. Re- 
markable only for convenience of arrangement and excellence of 
finish, there was a Danish tramway omnibus, bearing a general 
resemblance to those of American manufacture, which are now 
running between Bow and Whitechapel, but produced at too 
high a price for the English market. 

Besides actual machinery there were many models of consi- 
derable interest. Perhaps, the best in the Exhibition -was a 
working model of a vertical steam-engine, by Joseph Bruce^ a 
brass-dresser, of Haydon-street, Birmingham. 

In Decorative Art Class the most conspicuous objects were the 
specimens of wood carving, and the painted imitations of various 
woods and marbles. There was a good deal of wood carving, 
but the majority of the English examples were wanting in finish 
and perfection of workmanship. Messrs. Blews and Sons, of 
Birmingham, exhibited specimens of ecclesiastical carving that 
were excellent both in design and workmanship, and some of the 
best of them had been executed by a woman, Mrs. Dewson. There 
were some very fine specimens of Italian workmanship, chiefly 
in the way of picture frames. The painted imitations of various 
woods and marbles were of really extraordinary excellence. 
Around the panels were some specimens of wall decoration by a 
workman named Peaice, who is deaf and dumb, but who is cer- 
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tainly an artist of considerable merit. Here may be mentioned 
Miss Allen's wax models of flax, cotton, and other plants, which 
are of finished execution and true to nature. Gibson, of 
Belfast, and Jacques, of Dublin, both exhibited a pretty collec- 
tion of carved ornaments in Irish bog oak. Messrs. Salviati 
contributed a mosaic picture in Venetian enamel, " Our Lord on 
the Judgment Throne," after a cartoon by Mr. G-ambier Parry. 
George Coates, and three others, of Scarborough, had sent a 
collection of jet ornaments, elaborately carv^ and of great 
beauty, but at prices ranging from 151. to 30/. the set. 

" Attention (says the BuUder) must be called to one feature in 
this Exhibition, which was its especial boast. Among English 
localities, Birmingham and Shef&eld are first in the field — the 
former with a beautiful case of electro-plate, the latter with 
knives, dirks, scissors, and other articles. In these cases are 
fixed printed cards, on which are detailed the several processes 
which are resorted to before each object is complete- designing, 
modelling, casting, embossing, engraving, and so on ; and to 
each of these is affixed the name of the workman actually 
engaged. Each artificer, it may be said, signs his own work. 
The true spirit of industrial art is thus brought into direct 
opposition to the mere greed of trade. The maker comes 
into the field to assert his identity, which the seller is but too 
content to smother. It is the application of the co-operative 
system to industry. Nor do we doubt that in the application 
of the principle lies the best hope of our future industrial 
welfare. 

** One of the most important features of the Exhibition was a 
table covered with scraps of iron. There was a plate some 
half-inch or three-quarter inch thick, doubled in fom:, like a 
sheet of note-paper. By its side was a small bar, drawn out into 
an endless corkscrew at one end, and hammered into a sort of 
knife at the other. The worm was twisted while hot, the blade 
was hammered when cold. Every specimen displayed unusual 
malleability or ductility in this ordinarily stubborn material. 
Two or three lumps of coarse grey metal — being neither more 
nor less than fragments of the famous * Seely's pigs * (or, as 
they ought rather to be called, the BuUdei's pigs, since we first 
drew attention to their wasteful use in the pathways at Ports- 
mouth) — lie close by. By the application of a chemical agent 
in the puddling-furnace, the coarse, poor metal has been con- 
yerted into that of fine-grained texture. Knowing what we do 
of the race which Russia is about, sooner or later, to run with 
this country in the manufacture of iron, we direct especial at- 
tention to this discovery of Sir Antonio Brady. Of great inte- 
rest, too, is the collection of copies (models and drawings) sent 
by the Industrial School of Amsterdam, established to aid 
technical education. 

" The King of Italy sent a couple of ironclads to convey his 
workmen, and to do honour to the working m&TL'B im. IV^ 
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King of Denmark did the same. The King of Wurtembnig 
followed the example." 

Nor must we omit to notice a reflecting telescope, of 10 ft. 
focus, and 13 in. diameter of reflector, made entirely, and that 
within eighteen months, by a baker, of Nottingham — Mr. Bush, 
who had the satisfaction of explaining his workmanship to the 
Queen. Mr. Bush has made two reflectors, one of which is of 
the usual speculum metal, ground by himself (which is in the 
instrument, and which is remarkable for the purity and inten- 
sity of the light which it reflects), and one of glass, also para- 
bolically ground, on which it is intended to deposit a surface of 
silver. The telescope is in what is called a cradle frame, bolted 
together with longitudinal wrought-iron bolts, passing through 
wrought-iron distance tubes and circular distance pieces. The 
segment which attaches the trunnion, or axis of movement, re- 
sembles the cylinder of a locomotive. The instrument is equa- 
torially mounted, and is to be moved by clockwork. A prism of 
Munich glass catches the object reflected, and refracts it to the 
eyepiece. The division of the brass arch is also the handiwork 
of Mr. Bush, who has made his own lathes, grinding apparatus, 
and dividing apparatus. 

Another noteworthy object was a noble ebony cabinet, inlaid 
with Florentine mosaic, encrusted with lapis lazuli^ and orna- 
mented with statuettes and reliefs in silver gilt,. which was sent 
from Florence. Italy, indeed, has come to the fore in this 
Exhibition. 

Nor was it Florence alone that sent her marbles, and alabaster, 
and mosaic. Naples sent her characteristic work in coral and 
in lava; Eome her shell cameos — those nearest imitations of 
the precious onyx reliefs of the ancients ; Sorrento sent the 
well-known marquetry and perforated woodwork of the brothers 
Gargiullo ; Genoa sent her silver and gold filagrees ; Venice her 
opal and avanturine, and ruby-tinted glass. The marble of 
Carrara was represented in numerous statues, — a bust of King 
Victor Emmanuel at the head of the trophy ; and several other 
sculptures. 

Upon the general results of the exhibition the Builder has 
these judicious remarks : — 

" The degree of success which has attended the opening of a 
Workmen's International Exhibition at Islington has not been 
such as to lead to the confirmation of the opinion that the 
leaders of the working classes are yet in a position to take the 
reins of power. Of that Exhibition we speak in all sympathy 
Hnd kindness. Its object, so far as it had a distinct and avowed 
object, was good. Men remarkable for influential position, or 
estimable for noble qualities, spared neither time nor trouble to 
ensure success. Shrewd, sensible, practical men, worthy repre- 
sentatives of the industrial classes, laboured as honorary secre- 
taries and committeemen. The Queen paid a pre-opening visit, 
at the cost of not being able to open in person the most oma- 
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mental public work of her reign. The heir to the Throne opfined 
"the Exhibition officially. The Prime Minister postponed a 
cabinet council to make a speech at its close. With all that the 
Exhibition was a failure. It was so in a financial sense, as the 
final accounts produced at the close showed a deficit of some 
1,500/. ; but even more than this, it was a failure in an industrial 
sense. It failed to induce the body of men for whose benefit it 
was designed to come forward to support it. Containing, as it 
did, some good native productions, of which the coxmtry might 
well be proud, it relied almost entirely for its attractive power 
upon foreign contributors, — Italy, Denmark, India, and Austria. 
Subtract the products of these countries, and there was but little 
to repay a visit to the Agricultural Hall." 



THE ALEXANDRA PALACE AND PARK. 

At length has been completed the Alexandra Palace — the re- 
constructed building of the International Exhibition of 1862, 
but improved both externally and internally, equably warmed 
and ventilated, and admitted to be one of the best conductors of 
sound in existence — a feature of great imporiance in an edifice 
covering an area of about nine acres, is, amongst numerous other 
attractions, designed for musical performances upon a large 
scale. The Park consists of about 400 statute acres of nobly- 
timbered woodland and grassland, delightfully situated upon a 
healthful, picturesque, and commanding elevation, about five 
miles nerth of St. Paul's Cathedral, and will be easily acces- 
sible by rail from all parts of the metropolis ; indeed, &om almost 
every point embraced in the railway network of Great Britain. 
The Palace being finished, even to the decorations, and the Park 
presenting a tasteful specimen of landscape-gardening, it is pro- 
posed to purchase the property by means of a Tontine and Art 
Union Association, and to convert both Palace and Park into an 
intellectual and healthful resort for the enjoyment of the people. 



PATENTS AND PATENTEES (meLBGUBNe). 

We have been favoured by Mr. W. H. Archer, Registrar-General 
of Victoria, with three quarto volumes,. Lists of Patents and 
Patentees, based upon the plan adopted by the British Com- 
missioners of Patents. They comprise lists of patents granted 
or applied, from 1864 to 1866, and indexed for 1868; they 
are classified and arranged, the claim of the patentee or 
the peculiarity of the invention being briefly given; also a 
list of patentees, the titles and dates of their inventions, and 
of terms and phrases used in the titles. We need scarcely add 
that this work must prove of great utility to inventors, capital- 
ists, practical manufacturers, and others. Abstracts of the 
patents are given, with explanatory plates of certain inventions ; 
and the arrangement of the work, as well as the printing, are 
TCiy satisfactory throughout. 
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Accompanjing the aboye are "Abetncte of EngliBh and 
Colonial Patent Specifications Relating to the Preservation of 
Food/' compiled from the documents in the Patent Office at 
Helbonme, and derived from the laige collections of specifica- 
tions in the United Kingdom, New South Wales, and Victoria. 
The pamphlet scarcely extends to 90 pages, which, however, 
are most economically filled with details and references to other 
sources. The preservatives of food are by cooking, by ventila- 
tion, air, ice, evaporation and freezing mixtures ; drying by hot 
air ; extraction from meat ; various modes of salting ; exclusion 
of air ; antiseptic agents ; substitutes for salt, spices, &c The 
utility of such a collection of information is self-recommendatoiy, 
especially as the economy of food is now so extensively before 
the public. 



THE MITRAIIXETTSB. 



Thb history of this "new invention" in "the mystery of 
murder" is curious. First, going back to Grose's MUitairy 
Antiquities^ 1801, we are told that in England, in the year 1625, 
under Charles I., a patent for a new invention was granted to a 
certain William Brummond. The invention is described as a 
machine composed of a number of muskets joined together, by 
the help of which two soldiers can oppose a hundred, and named, 
on account of its efibct, " thunder carriage," or, more usually, 
" fire carriage." 

In the MechaniGf^ Magazine^ it is stated, " The idea of group- 
ing gun barrels was exemplified by the Chinese very many years 
ago. We can call to mind seeing a Chinese Mitrailleuse, if we 
may so term it, at the Dublin International Exhibition of 1851. 
It merely consisted of a series of, we believe, six musket barrels, 
secured side by side in a frame with the touch-holes turned 
upwards, and over these a little trough was arranged to contain 
a train of gunpowder. The entire affiiir was very rude in work- 
manship and design : it had nothing but the old slow-match 
lock. It appeared that the inventor intended that two men 
should carry it, it having a handle behind, which gave the whole 
apparatus the appearance of a gridiron. There was a bar of 
iron made to pivot on the barrels near their muzzles, so as to 
form a leg or rest, on which it was evidently intended one man 
should steady it while it was being discharged by his comrade. 

Next — ^Mr. S. A. Goddard, writing to the Birmingham Daily 
Postj says : " The description given in the papers of the French 
arm, the ' mitrailleuse,' corresponds in the essential respects 
with that of the rifle battery, invented by me in the year 1853, 
and completed, as a breech-loader, in the year 1866-6, being, 
however, apparently more complicated in construction, and less 
effective in action. I earnestly entreated the minister-at-war, 
and also Lord Palmerston, to permit an inspection of this arm 
at Woolwich ; but without effect. It was objected that it would 
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not be inore effectiye than the howitzer thiowiDg shzapnell, and 
ironld require a distinct army organisation. I replied that it 
would throw bullets twice as far as the howitzer, required no 
separate organisation, but could be used as an auxiliary to artil- 
lery, which is the way the French propose to use the ' mitrail- 
leuse,' and would require less than one-third the number of men 
to work it; but the application was still refused. In 1856 the 
French Government obtained a full description of the battery. 
In 1857 it was taken to Washington, and tried on the Potomac, 
with perfect success with respect to the principle, to test which 
was the only object ; but a portion of the forging proving defec- 
tive, it was placed in the Arsenal, where it has since remained, 
subject to the inspection of visitors; and, in the year 1863, an 
American in London obtained a description of it and got up a 
similar arm, which may be the same that Government has now 
under consideration. My invention, by which the battery could 
discharge 720 bullets in a minute, each as effectively as an 
Enfield rifie, antedates all the others now spoken of by the 
papers by ten years or more." 

In 1868 the French military authorities tried some experi- 
ments with a weapon the invention of a M. de Montigny, of 
Belgium. This arm closely resembles the mitrailleuse at pre- 
sent in use in the French army. It merely consists of a set of 
musket barrels to the number of thirty-seven, arranged in a frame 
and made on the breech-loading principle. Behind these there is 
a species of box, into which a series of blocks can be successively 
placed. These blocks have chambers to contain cartridges, 
which are either successively or simultaneously discharged at. 
will by means of percussion caps at the rear of the blocks. 

The weapon at present so highly prized by the French is an 
improvement on this. It will be seen from the Mechaniet^ 
Magazine (published October 8, 1869) to resemble alike both 
the Chinese gun and the Belgian weapon already described, con- 
sisting, as it does, of a cluster of gun barrels made on the 
breech-loading principle, but unlike the Belgian weapon in that 
the block at tie breech is not entirely separate from the rest of 
the piece, but resembles a common breech-loading gun in having 
the breech-block attached permanently by the pivot pin on 
which it is moved when reloading the gun. The actual gun as 
at present in service on the Continent has been somewhat im- 
proved, we believe, by the introduction of separate cartridge 
blocks, whereby the efficiency of the arm is enhanced, inasmuch 
as a party of gunners can be at work reloading their blocks 
while their comrades are discharging the gun at the enemy. 



THE FRENCH AND BELOItTM MITRATTJ.ETSB. 

Thb following brief description is equally applicable to both 
arms : — ^The machine gun consists of a cluster of barrels, either 
bound together or bored out of the solid, and mounted ou tAi^ 
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same principle as an ordinainr field gun. At a few htmdred 
yards, indeea, it would be difficult to distinguish between these 
weapons, as &r as outward appearance goes. To the barrel ic 
attached a massive breech action, capable of being opened and 
closed by a lever. In the Montigny arm the cartridges are 
carried in steel plates perforated with holes corresponding in 
number and position to the holes in the barrel. This steel 
plate, in fact, forms the " vent piece " of the system. The cen- 
tral fire cartridges being dropped into the holes in the steel 
plate, stand out at right angles from it, and the plates, thufi 
ready charged, are so carried in limber and axletree boxes 
specially fitted for their reception. When the gun comes into 
action tlie breech is drawn back, a steel plate full of cartridgee 
is dropped into its corresponding slot, and the breech block 
thrust forward and secured. The gun is now on full cock, and 
contains from 30 to 40 cartridges, which are fired by a " barrel 
organ " handle, either one by one as the handle works round 
click-click, or in a volley by a rapid turn of the wrist. When 
the gun is empty the breech block is again withdrawn: the 
steel plate, carrying the empty cartridge cases, lifted out, and a 
fresh plat« dropped in, if necessary. The advantage possessed 
by the machine gun over infantry fire is that it is never in a 
funk. Bullets may rain around, bursting shells may fill the air, 
still the 37 barrels of the mitrailleuse shoot like one man, and 
at 800 or 1,000 yards will pour volley after volley of deadly 
concentrated fire into a circle of from 10 to 12 ft. in diameter. 
No boring or fixing of fnses is required, and the whole operation 
is performed so rapidly that two steady cool men could maintain 
a fire of ten discharges per minute. On the other hand, the 
mitrailleuse could not well compete with the field gun, and it is 
with this weapon it will assuredly be met. Its bullets would 
have comparatively slight effect at the ranges at which field ar- 
tillery projectiles are perhaps most effective, while its size would 
offer a very fair mark to the gunner. It will be remembered 
that experiments were made at Brussels about two years ago, 
when, we believe, the following results were obtained: — The 
mitrailleur then used had 37 barrels, and in one minute's firing 
the results obtained exceeded those of four 6-pounder field guns 
which fired 12 rounds. In 10 rounds, 5 at intervals of half a 
minute, and 5 in 40 seconds, out of 330 cartridges exploded, 278 
bullets hit the target (measuring 10 ft. to 12 ft.) at 437 yards, 
and with only one man serving. At 650 yards, 68 per cent, of 
the total number of bullets struck; and at 866 yards, 33 per 
cent. The machine worked perfectly, although it had been ex- 
posed to several hours' rain, and, we believe, a charge of from 
400 to 500 grains was used safely. This gun is essentially the 
same as the Gatling, an American invention, used towards the 
close of the war. It has 10 barrels of 1 in. calibre, and throws 
iron balls of half-a-pound weight. It fires 250 rounds per minute 
with great accuracy, at from 2,000 to 2,500 yards. 
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THE AMERICAN OATLINO MITRAILLEUSE 

Is an entirely new system of fire-arms. The inventor is an 
American, says the American Engineer ^ and extensive and per- 
fect machinery at Colt's Armoury has been put in operation, 
"where the improved guns are made in great perfection, and so 
constructed that every part will be interchangeable — an advan- 
tage of infinite value, as in service any casualty can be at once 
remedied, and the effectiveness of the battery preserved by sup- 
plying new pieces for any which may have become unserviceable. 
To give the reader an idea of the character of this gun, it may be 
said that it can be fired, when well manned, from 400 to 500 
times per minute. Its main features may be briefly summed up 
as follows : — ^First, it has as many locks as there are barrels, and 
all the locks revolve with the barrels. The locks also have, when 
the gun is in operation, a reciprocating motion. The forward 
motion of the locks places the cartridges in the rear ends of the 
barrels, and closes the breech at the time of each discharge, 
while the return movement extracts the cartridge shells after 
they have been fired. When the ten-barrel gun is being fired, 
there are five cartridges at all times in the process of loading and 
firing, and at the . same time, five of the shells, after they have 
been fired, are in different stages of being extracted. These 
several operations are continuous when the gun is in operation. 
In other words, as long as the gun is supplied with cartridges 
(which is done by means of "feed-cases," in which they are 
transported) the several operations of loading, firing, and ex- 
tracting the cartridge shells are carried on automatically, uni- 
formly, and continuously. The locks operate on a line with the 
axes and barrels, and are not attached to any part of the gun, 
but as the gun is made to revolve, they play back and forth in 
the cavities in which they work, like a weaver's shuttle, perform- 
ing their fnnctions of loading and firing by their impingement 
on stationary inclined planes or spiral projecting surfaces. 
Second, it can be loaded or fired only when the barrels are in 
motion, that is to say, when the barrels, the inner breech, &c., 
are being revolved. Third, it may justly be termed a compound 
machine gun ; since the ten barrels, each being furnished with 
its own loading and firing apparatus, form, as it were, ten guns 
in one. This is a valuable feature, for in the event of one of the 
locks or barrels becoming impaired, the remaining ones can still 
be used effectively. A few men furnished with these death- 
dealing engines will be able to defeat thousands armed with 
ordinary weapons. It may safely be said, that no other gun, 
which can be rapidly fired, has so great a range and accuracy as 
the larger-sized Gatling guns, which have an effective range of 
2,000 to 3,000 yards. 

In the TimeSf September 8, 1870, are the following details 
picked up to illustrate the action of the mitrailleuse in war : — 
The most detailed account of the direct action oi m\x^i\i^\\s»^'«^ 
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was given by the correspondent of a contemporaiy who was 
present at the battle of GraveloUe. The French were in position 
behind breastworks on a hill, their artillery was planted some 
distance in rear. The mitrailleuses appear to have been in line 
with the foremost works. The Prussians prepared their attack 
by a cannonade with 120 guns, and, after half-an-hour^s firing, the 
33rd Prussian regiment " dashed up the hilL" " When they got 
half way up, the mitrailleuses opened upon them and did terrible 
execution at close quarters. The men, however, pressed on, 
though they fell literally by hundreds." They struggled on, and 
actually succeeded in forcing an entrance into the works. But 
the mitrailleuses were not taken. Their lightness enabled them 
to be run back quickly some 400 yards, and then opened a tre- 
mendous fire from them and the guns which had never been 
brought forward. The Prussians, in their advance, had pushed 
a half-battery half-way up the hill, but the mitrailleuses fired so 
quickly and so well that the 33rd were driven out of their hardly- 
won trenches, the mitrailleuses followed their retreat, and in- 
fiicted terrible losses on them. The half-battery tried to reply, 
but was overpowered, and unable to retreat because all its horses 
were killed. Then the Prussians, according to their system of 
sacrificing masses of men to gain their purpose, sent cavalry at 
the hill to take it. In vain — " men and horses rolled over in 
the hollow road, and they were in turn compelled to retire.'* A 
cloud of skirmishers was next sent forward from the 67th regi- 
ment of the line. The men, well taught, ''crept from bush to 
bush, and from rock to rock, taking advantage of the slightest 
inequality of the ground to shelter themselves." A "tremen- 
dous " fire of artillery supported their advance, and once more 
columns of troops were driven up the road at the position. The 
brave soldiers got into the works, but the French fire was so 
terrible that they had to retire again. At half-past five the 
Prussians seem to have run short of ammunition, for they de- 
sisted from the attack, and more cartridges and artillery were 
brought up. A farmhouse, La Villette, had been made into a 
strong position by the French, and commandexi the hollow road, 
so a heavy fire of Prussian guns was brought to bear on it till 
their ammunition also was exhausted, and at half-past six their 
fire almost ceased. The quarter of an hour was spent in refilling 
the empty boxes, and once more the cannonade began. La Villette 
caught fire, but the French still held the garden. " At 7.20 the 
final attack began. The 72nd regiment charged at the slope, 
followed soon afterwards by a regiment of Hussars. After more 
than an hour's fighting in the dark, the French began to retire, 
the mitrailleuses protecting their retreat." The letter of our 
Berlin correspondent shows that the carnage in this action had 
been frightful. In some cases nearly half .the attacking regi- 
ments had been killed or wounded. — Mechanics* Magazine. 

It was either on this day or the day after that an event occurred, 
narrated in a letter from a Prussian officer in these words : — 
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" The first regiment of Dragoon Guards went first into fire, and 
were so slaughtered that only 1)20 men were left ; the 2nd Dra- 
goons were taken up to make up the number of the Ist, and were 
in Uieir turn cut down. The very flower of the Prussian nobility 
has perished. Our friends and familiar faces that we met every 
year in society are all dead, and there is the saddest desolation." 

A Vienna paper explains that this slaughter had been caused 
by a line of mitrailleuses masked by infantry until the approach 
of the Dragoons, when the foot soldiers retired and the deadly 
work began. It appears from the letters of our Berlin corre- 
spondent that the broken cavalry were charged by French horse 
and almost annihilated. " In one regiment of the Guards 42 
ofiScers are killed or wounded." 

But we have forgotten the first battle before Met^, when the 
French were attacked before crossing the river. The Vasu National^ 
a Metz paper, speaks of an artillery fire which created great 
havoc in Uie Prussian ranks, and says that two batteries of 
mitrailleuses planted in the orchards of the farm of Bellecroix 
swept away whole ranks at each discharge. 

The. following careful, comparative views are by Mr. Bourne, 
in the lUusirated London News : — 

" The progress of the war reveals a great dearth of scientific 
resource in the implements of destruction employed. The 
French have, no doubt, got the mitrailleuse, which, so far as 
we have been able to judge from the accounts which have 
■reached us of its performance, has done good service to its 
possessors. But the Prussians appear to be without any new 
military resource, and their successes are wholly due to the 
ancient military excellences of good organisation, courage, and 
numbers. There is no doubt that the successes of the Prussians 
would have been greater and their losses less if they had been 
provided with such improved military weapons as science could 
have placed within their reach. But here, as elsewhere, Prussia 
has sufiTered from her illiberal and dishonest policy towards in- 
ventors, since men of talent will not take the trouble of maturing 
inventions from which they are not to derive substantial advan- 
tage. The principle of the mitrailleuse is sufficiently obvious, 
and has often been proposed ; but, until introduced into the 
French army, it never obtained a trial in actual war. Then 
there is the Gatling gun, already described, which promises to 
be equally effective. We are of opinion, however, that both of 
these implements are only provisional, and that a simpler and 
more effective contrivance for discharging a stream of balls will 
hereafter be brought forward. In the way of long-range rifles 
nothing has been attempted, yet it is clear that weapons which 
would enable the enemy to be effectively assailed while the 
assailant was still out of range would give an important advan- 
tage to the party possessing them. The means of obtaining a 
long-range weapon is plain. It consists in the combination of a 
xocket with a bullet in the same cartridge, by wh\c;\iTXi<^\i^\2sA 
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propelling force both of the gun and rocket will be obtained ; 
and optical expedients should be introduced to enable a correct 
aim to be taken at a long distance. Torpedoes sind floating 
rockets have been very inadequately utilised in maritime war- 
fare ; and if Prussia had possessed a fraternity of competent 
inventors, means could have been found to sink the French fleet 
without the necessity of bringing another fleet against it at alL 
From such resources, however, Prussia, by her ^liberal policy, 
has cut herself off, so that her successes are obtained at a 
greater sacrifice of life and wealth than would otherwise be 
necessary ; while France, though not indisposed to introduce 
improvements, does so on too small a scale, and then expects 
them to accomplish miracles which they were never competent 
to perform." 

To conclude, the mitrailleuse, in its functions, therefore, in the 
battle-field, is clearly between those of Horse Artillery and the 
old Dragoons — foot soldiers carried on horses, who have been 
so often longed for, but whose place is now more than supplied. 
For ditch defence in fortresses, and for the defence of villages, 
farm-yards, &;c., the mitrailieur is acknowledged on all hands to 
be a most admirable invention. 



USB OF BALLOONS IN TIME OF WAB. 

M. W. De Fonvielle, editor of the LibertS, has addressed to 
The Times a letter in which he describes his employment of 
what he calls a trade balloon, " the largest in existence, and the 
best for the war service," in the mighty struggle between the 
French and Prussians. He writes, November 26, 1870 : — " The 
Prussians of late had taken many balloons, owing to the utter 
inexperience of the aeronauts, or the bad construction of aerial 
shipping ; and, taking advantage of these failures, Prussian 
spies had circulated among our Parisian papers that no more 
ascents would be made in the daytime^ that henceforth aeronauts 
would ascend after sunset and before sunrise. Aeronauts are so 
far from being understood by our learned men that several bal- 
loons were sent in so ridiculous a manner. I did protest in the 
Libertk, a paper with which I am connected, and declared that I 
could pass the Pmssian lines in open day, without fearing any- 
thing from their ridiculous shooting. Consequently I ascended 
last Thursday, November 24, at 20 minutes to 11, before many 
thousands of people, and crossed the whole of Paris at a height 
of about 1,800 yards, when I saw that my balloon was" on the 
Prussian avant-jposte. I ordered a couple of sandbags to be 
thrown out, and I reached in safety the level of 2,600 yards, 
when Prussian music was heard in a most impotent manner. 
These fools below, being deceived by the diameter of my balloon, 
believed I was near them, and were using their powder to no 
purpose. The firing continued up to the vicinity of Soissons, 
but showed intervals of recrudescence, very likely when we were 
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passing' over Prussian encampments. I carefully noted these 
places on the maps, for giving information to militsuy authori- 
ties, taking advantage of Prussian firing range. Firing did not 
prevent the balloon continuing its way, and ascending to 3,500 
yards, when firing ceased. Ksalway trains were seen running ; 
social life was restored; it was not necessary to go further. 
Prussians had not set their feet in these quarters. But a true 
aeronaut is always disappointed when obliged to put an end to 
an ascent; the spectacle is so magnificent over clouds. I re- 
solved to land only in Belgium, and I did, as was reported by 
telegram. Wind was very strong, as we travelled 240 kilo- 
metres (180 miles) in about three hours and a half. The 
descent was not dangerous, as I had chosen a large plain, but 
rather long, and almost all of us were slightly hurt — one of the 
passengers in the head, and another in the back, my lieutenant 
in the foot, and myself in the hand, &c. Nothing of the kind 
would have happened if the balloon had been completed, but I 
was so anxious to put in execution the aerial plan that I 
ascended without my rope being in order. I was aware that 
I was incurring some risks, but I was certain that there was no 
real danger, and, at all events, I was resolved not to stay a 
single day longer. Lieutenant Bunel having been sent with due 
instructions for repairing the balloon, and preparing different 
apparatus for warlike purposes." In the Franco-Prussian war, 
1870, Mr. Glaisher first suggested the balloon-pigeon combina- 
tion, of which we read so often. 



FRENCH FIELD ARTtLLEEY. 

A DOCUMENT has come into the possession of the Times^ 
which, it is maintained, indirectly throws considerable light upon 
the present condition of the Field Artillery of the Frfineh army. 
It wiU be remembered that Sir Joseph Whitworth sent to the 
last Paris Exhibition two specimens of his steel field-pieces, the 
one a 1 0-pounder and the other a 3-pounder. These guns, having 
attracted the notice of the Emperor, were sent by his desire in 
the first instance to Versailles, and afterwards to the camp at 
Ch&lons, for exhaustive experiment, under the direction of the 
Commission permanente d'Exp^riences, and it is their report 
which we have now before us, dated so recently as last year. It 
is a most valuable document as a record of the performance of 
English field guns in the French camp ; but its chief interest at 
the present moment lies in the undoubted evidence which it 
affords of the great inferiority of the field guns, made of bronze, 
with which the French artillery is equipped in the war with 
Prussia, at least as compared with English steel guns. 

This evidence is supplied by a series of tables near the end of 
the report, in which the performances of these latter guns are 
compared with those of the " canon de qtiatre de campagne" as 
regards range, lowness of trajectory, retention of nqYoqSX.'^ ^\. 
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long distances, and accuracy. In all these particulars the French 
bronze gun was much inferior to both of the steel guns, and in 
some respects is so inferior as to bear no reasonable comparison 
with them. Even at 5 degrees of elevation, the range of the 
3-pounder exceeds that of the French 10-pounder by 290 metres, 
while the English 10-pounder exceeds the other by 440 metres. 
But as the range increases the inferiority of the French becomes 
much more marked. Thus, at 10 degrees, the French gun ranges 
2,350 metres, the English 3-pounder 3,120, and the i&glish 10- 
pounder 3,320. At 20 degrees the ranges are 3,480, 5,000, and 
5,490 metres respectively ; and at 30 degrees, while the range of the 
French gun is but 4,100 metres, the English 3-pounder has a 
range of 6,100, and the 10-pounder 6,890 metres. These 
inferior ranges of the French gun are associated, as they must be, 
with correspondingly high flights or trajectories, rendering the 
aim of the artilleryman vexy uncertain in the field, where dis- 
tances have to be judged hastily and by the eye alone. In 
ranging 2,000 metres l^e French shell rose to a height of 83 
metres, while the highest point of the trajectory of the 3-poundAr 
was 54 metres, and of the 10-pounder only 51 metres. At 3,000 
yards' range the maxm/u/m ordinate of the trajectory of the last- 
named gun was 130 metres, that of the 3-pounder 137, and that 
of the French gun 253 metres ! Those who understand the rela- 
tion between a low trajectory and good aim in the field wiU dis- 
cern the immense disadvantage of the French gun in this 
comparison. Not less remarkable is its want of consenxUion de^ 
la Vitesse, or the quality of keeping up the power to hit hard 
throughout its flight. The initial velocities of the proje<!tiles 
of all three guns were nearly alike, varying between 331 and 
361 metres per second; but after traveUing 1,000 yards the 
velocity of the French projectile fell to 247 metres, that of the 
steel 3-pounder being stiU 302, and that of the 10-ponnder 311 
metres. At 2,000 yards the velocities were 194, 276, and 282 
metres ; and at 3,000 yards 166, 252, and 264 metres. As the 
penetrating effect of a shell depends upon its velocity, it is easy 
to see how inferior the French arm must be in this respect like- 
wise. Its inferior accuracy is also very remarkable, especially at 
long ranges ; but we have not space to record all the figures. 
Those already given are taken without alteration from the official 
Eeport. It is only necessary to add, that bronze is of less than 
half the strength of good steel, or of Whitworth metal, and that 
much of the inferiority of the French gun is attributable to its 
use, it being quite impossible to fire the full charges of powder 
and length of projectile from a bronze gun of given bore without 
speedily destroying it. 
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THE FORTIFICATIONS OF PAIUS IN 1870. 

Paris is divided into two portions by the Seine, which runs 
obliquely from south-east to north-west, as far as the boundary 
lino of the old city, near the Place de la Concorde. The district 
lying to the north of the Seine is the larger and lower of the two ; 
that to the south of the river is considerably higher. The whole 
may be taken as an irregular circle, of which the Seine is tlie 
oblique diameter. The northern portion is the more important 
and exposed. It is bordered by the Seine on the south-west, and 
the second line of the same river, as it reaches towards the north- 
east from Sevres to St. Denis, covers it on the north-west. On 
the east is the Mame, and on the north the range of hills whicli 
commences on the east near the Marne and stretches irregularly 
around the northern semicircle as far as the Bois de Boulogne. 
On the north-east is the plateau of Belleville, which, according 
to Captain Lendy — whose admirable edition of LavallSe is almost 
the only reliable source of information in respect to the military 
geography of the theatre of war — lies 460 ft. high, and extends 
from 984 ft. to 4,920 ft. in breadth. This plateau forms an 
embankment extending irregularly from the hill of Chaumont, 
which is 377 ft. high, towards the south to Charonne, and to- 
wards the east to Bagnolet, with Eomainville on the north and 
the Pr^ St. Gervais on the north-east. To the north of tho 
Butte Chaumont lies the Kue d'Allemagne, which leads out to 
the road to Metz. Along the north side of this route runs tho 
Canal de I'Ourcq, which helps to protect the district. On the 
north side of Paris, north of the Seine, is the hill of Montmartre, 
which rises 426 ft. high, is 318 ft. broad, and forms a command- 
ing eminence close on the boundary line of the city, inaccessible 
on all sides except that towards the town. It is a position of 
surpassing strength, and, if well defended with artillery, would 
be almost impregnable. Montmartre is separated from Belleville 
by the plain of St. Denis. These three positions — ^the plateau of 
BelleviUe, the hill of Montmartre, and the plain of St. Denis — are 
the natural defences of Paris, and must be the objects of parti- 
cular attention in any serious attempt to lay siege to the 
capital. 

The system of Fortifications constructed for the protection of 
Paris since 1840 comprises an enceinte 35,914 yds. in length, 
completely enclosing the city upon all sides, bastioned and ter- 
raced with 30 ft. of wall. The wall on the right bank of the 
Seine is 25,722 ft. long, and runs around the exterior of the com- 
munes of Bercy, Charonne, Belleville, La Villette, La Chapelle, 
Montmartre, Batignolles, Les Temes, Passy, Auteuil, and Point 
du Jour. That portion of the enceinte to the left of the Seine is 
10,192 yds. in length, and passes around Grenelle, Vangirard, 
Petit Montrouge, and Petit Gentilly. On the exterior of tho 
fnceinte are the casemated works and independent forts, of 
which most lie on the right bank of the Seine. On Ikft \iQt\.\Y'\"^ 
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St. Denis, with a double crown-work facing the north, north-east 
and north-west ; a special fort on the east, and the little fozt a 
La Bricheon the west, together forming a strong defence for th< 
city on the north (No. 1 ). To the south-east of St. Denis lies th< 
redoubt of Aubervilliers (No. 2), covering La Villette on th< 
north-east. Further to the south is the fort of Eomainyill< 
(No. 3), and on the same line, still further to the east, the for 
and earthwork of Noisy (No. 4). Proceeding south are two forti 
(Nos. 5 and 6), covering Bagnolet and Montreuil on the north 
east. Further south Kosny (No. 7), and still more to the soutl 
and east the fort of Nogent (No. 8), within which lies the grea 
fortress of Vincennes. At St. Maur and at other points north o 
the Seine are redoubts, but those named are the most considerable 
To the south of the Seine are the forts of Charenton, between th 
Seine and the Marne; Ivry (No. 9), Bic^tre(No. 10), Montroug 
(No. 11), Vanves (No. 12), Issy (No. 13), and (No. 14) the grea 
fortress of Mont VaUrien, which towers above everything in th 
neighbourhood on the west of Paris, and commands the wester!; 
reach of the Seine and the Bois de Boulogne. — Glohe. 



, THE FRANCO-PBUSSIAN WAB — TYPOGRAPHY. 

A coBRESPONDENTof jM)^<'« and Queries draws attention to th 
fact that the battle-field *of the above campaign attained earl; 
celebrity as the head-quarters of Typography. Metz was one o 
the first towns which practised the art of printing, and the ancien 
works which came from its pregs are very numerous. Strasbouri 
is asserted to have been for some years the home of John Guten 
burg, although no dated book is extant of an earlier year thai 
1471. Toul is to be noted as Che place at which one of the firs 
attempts at stereotyping was made. The Sedan editions compete 
with the Elzevirs in the estimation of book collectors, and ar 
beautiful examples of minute typography. Kehl was the ultimat 
resting-place of Baskerville's type, with which M. Beaumarchai 
printed an edition of Voltaire's works on blue paper for Kinj 
Frederick of Prussia, "who laboured under weakness of the eyes.' 
At Rheims and Verdun printing was carried on at an early date 
and the latter place has a special interest as having been th' 
place where the English prisoners who were detained by Napo 
leon I. printed, with his permission, an edition of the Englisl 
Book of Common Prayer. There seems to be some little doub 
whether we derived our sedan chairs directly from the place o 
that name; for Evelyn asserts that they were brought from Ital; 
by Sir Sanders Duncombe, and the word, may perhaps be relate( 
to the Italian sedente. This point is as knotty as that connecte< 
with the kindred word coach, on which volumes have beei 
written, supporting the rival claims of Kottsee, a Hungariai 
town, and the French c<mcher. 
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THE SEDAN SHEIJ<. 

Mb. W. Hope has read to the British Association a paper 
which stood in the journal against his qame, under the title of 
" The History of the Shell that Won the Battle of Sedan." Ho 
said that on account of the pressure of business under which the 
section was working, he would not read his paper, but would 
content himself with giving a short account of it. Its original 
title had been somewhat different from that under which it now 
appeared, and was " on some of the obscurer forms of Filum in- 
camatum officiale (or official red-tape) occurring in the upper 
gubemacular strata of the British Isles ; illustrated by the his- 
tory of the shell that won the battle of Sedan." He then went 
on to say that during the siege of Sebastopol he was in chaise 
of a battery that commanded some of the approaches to the 
Malakoff, and that fired spherical shrapnell shell. It was his 
practice to watch for the passage of Bussian troops in order to 
fire at them, and also to watch the effect that his fire produced. 
The spherical shells rolled over and over in their flight, and he 
observed that when the bursting charge happened to be in front 
of the shell towards the enemy, the bullets were dispersed back- 
wards, and did little or no harm. When the bursting chsirge was 
in the rear of the shell, the bullets were thrown forward among 
the enemy, and produced a much greater effect. He was hence 
led to contrive an elongated shell, in which the bursting charge 
should be always in the rear of the bullets, and which, in fact, 
resembled a gun itself. The construction of this shell was ex- 
plained by the aid of a sectional drawing, and Mr. Hope went on 
to say that he submitted his invention, in 1856, to the Chairman 
of the Ordnance Committee, who told him that as it required a 
rifled gun it could not even be taken into consideration, because 
rifled guns would never be introduced into the British service. 
He next tried Colonel Boxer, and succeeded better with him ; in 
so far that Colonel Boxer retained his shell and promised to 
consider it. After a time, Colonel Boxer took out a patent for 
a shell that was in all essentials the same, and Mr. Hope was 
about to state the steps that he had taken in consequence, when ho 
was stopped by the President, who explained to him that he was 
entering upon subjects which it would be contrary to the rules, 
and foreign to the objects, of the Section to entertain or discuss. 

FRENCH AND PBUSSIAN ABTHXEBT. 

Wh understand that the French are fully alive to the fact 
that their system of Field Artillery is inferior to that of the 
Prussians, and that they have made very strenuous efforts to im- 
prove their TfiatSrid. In fact, the sole merit of the French system 
18 its simplicity. Their field-piece, as a muzzle-loader, compares 
fevourably, both in mechanism of gun and in simplicity of am- 
munition, with the more complicated breech-loader of the 
Prussians. Here, however, the superiority ends. lo. ajwsvxr^ti^ , 
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guns of the kind described, if somebody else will furnish the iron- 
clad to be experimented upon. In the politest terms he does this 
country the honour to single out the new British ironclad, Devas- 
tation as one of the most splendid specimens of an armoured 
war vessel which can be produced, and challenges her to come 
out and encounter his torpedo. — PaU-maU Gazette, 

MOYIXQ HBAYY GXJKS. 

ExFEBOCBNTS haTc been made at the Boyal Military Reposi- 
tory, Woolwich, of a new method of Moving veiy Heavy Guns, 
invented by Lieutenant Alexander B. Brown, Boyal Artillery. 
It seemed to be an adaptation of Brown*s patent method of 
transporting heavy ^veights from one locality to another by 
means of a portable tramway and friction balls, on which a 
elide or carriage bearing the weight rests, thus being quite 
independent of the nature of the ground over which the weight 
has to be conveyed, and doing away, to a great extent, with the 
many prejudicial resistances which now stand in the way of, 
and render so di£Scult, the transport of our heavy ordnance. 
The surprising ease with which this great weight, some 12^ 
tons, was made to rotate on its centre by means of a pivot, with- 
out any inclination to overturn, by only four men, without any 
other mechanical appliances, struck all present as an important 
feature in combination with the tramways for changing direc- 
tion, going round raised curves, or turning sharp comers. To 
move the weight from one place to another in the Bepository 
grounds required less than half a quarter of the number of men 
usually employed on such an operation, when no tackle, &c., are 
employed, while the speed with which so heavy a mass of metal 
was moved was equally notable. When near the end of its 
journey it was caused to turn another comer by a very ingenious 
arrangement, which dispenses with the use of the nivot at first 
employed, a curved tramway being used instead, while the plat- 
form turned on three balls on its own roadway, thus doing away 
with the necessity of raising the entire weight off the roadway 
into the pivot, and- lowering it again after changing direction. 
The project is most simple, yet notwithstanding its simplicity, it 
is far more effective than the means at present adopted. The gun 
weighed 12^ tons, and the platform 1^ ton, making a total 
weight of 14 tons, which passed up and down inclines with the 
greatest ease, a detachment of about ten men alone being 
required to remove the gun experimented upon. These men 
were entirely unacquainted with the invention, having been 
taken from other auties for that purpose. The tramway or 
iron gutters over which the gun passed were merely placed on 
the ground without any previous preparation, and after the gun 
had passed over a portion of them, they were taken upandrela^'^ 
in front, thus forming a continuous tramway for any dista^^ 
The size of the shot is not material, but about 10-in. is the ' 
— Mechanics' Magazine. 
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THIRTY-FIVB-TON OX7KS. 

The operation of welding together the two largest and most 
important sections of the 35-ton Gun has been saccessfidly per- 
formed at the Koyal Gun Factories, in the presence of numerous 
officers and scientific men from various parts of the country. As 
the gun will be the most powerful ever manufactured, so this 
operation was the most gigantic of its kind ever performed. The 
35-ton gun is a monster weapon called into existence by the con- 
test known as the battle of guns and armour, a rivalry which it 
is expected to determine by throwing a 700 lb. shot through a 
15-in. iron plate of wrought iron. It is not thought that any 
serviceable ship can be built to carry a thicker armour than this. 
The gun is being constructed on the Fraier principle, and will be 
a muzzle loader. It is to be built up of five concentric rings, 
each of which is made as strong as skill and experience can 
make it. First, there is the inner tube — ^the gun proper — of 
toughened steel, called the A tube ; then the B tube or (mase of 
coiled iron, which is placed over the A tube to strengthen the 
breech end ; next the B coil and the breech piece, and finally over 
all, the trunnion hoop — these successive layers being massed upon 
the breech, where endurance and elasticity are most required. It 
was the welding together of the two last named that constituted 
the operation under notice. At haK-past eleven, fifty smiths, under 
the direction of Mr. Price, manned a huge pair of tongs, 40 ft. 
long and 15 tons in weight, and dragged forth from the furnace 
the massive ** heat," weighing in its present form nearly 28 tons. 
This was carried by the aid of machinery under the adjacent 10-ton 
Nasmyth hammer, and forged with marvellous facility, the two 
sections, which had been merely shrunk together before entering 
the furnace, being, after an hour's work, thoroughly incorporated 
i n one. The red-hot mass was then left to cool, which will take two 
or three days, and it will then be put into a lathe and trimmed 
up to shape. Its extreme diameter was nearly 6 ft. When 
complete, the calibre of the bore will be 11^ in., and the length 
of the gun 16 ft. It will probably be rifled with 9 grooves, each 
1^ in. wide, and 2-10 in. deep, with a twist of rifling increasing 
from zero at the breech to one turn in forty calibres at the muz- 
zle. The position of the vent has yet to be determined, and will 
depend upon the result of the experiments now being made by 
the committee on gunpowder. The weight of the projectile, as 
before stated, will be 700 lb., its length of solid shot will be 2 ft. 
6 in., and if common shell about 3 ft. 4 in. The charge used will 
be 120 lb. of powder. A portion of the company, under escort of 
Colonel Campbell, superintendent of the Eoyal Gun Factories, 
afterwards proceeded to the new forge and witnessed the coiling 
of a tube for a 9-pounder gun. The iron bar having been heated 
in a furnace nearly 200 ft. long, was drawn out and curled round 
a drum by a very simple process. It was stated that the iron 
bars forming the breech-piece of the 35-ton gun were 6 in. in 
diameter and 400 ft, long. — Mechanics* Magazine, 
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THE HABTna-HENBT RIFLE. 

The first course of experimental firing and testing of the 
Martini-Henry Rifle over the army shooting ranges at Brown- 
donrn, near (xosport, has been concladed, and in the general 
results is very favourable to the new arm as compared with the 
Snider. The trajectory is lower with the new arm than with 
the Snider, and, with a strong wind blowing across the range, the 
shooting is incomparably the straighter. The sword bayonet 
fitted to the Martini-Henry is also considered to be a much 
superior weapon to the old bayonet, as well as being more avail- 
able for general uses with troops in the field. The length of 
the Martini-Henry rifle also enables the two front ranks to fire 
standing, a most important consideration in the opinion of many 
military men, now that infantry are armed with breechloaders 
whose rapidity of fire is being every day increased. The defects 
in the new rifle and its equipments appear to be a smallness of 
the chamber as compared with the size of the cartridge used, 
a weakness in the spring which causes missflres, and an utter 
unsuitability for service in the field of the partitioned ammu- 
aition pouch. The first defect may easily be remedied by either 
naking the chamber of the rifle larger or the diameter of the 
•artridge less than at present. Now the slightest bend in the 
artridge, even of so small a nature as to be invisible to the eye, 
anders loading impossible. A slight alteration in the power of 
^e spring will cure the feiult of missflres, and the partitioned 
nmunition pouch will simply have to be discarded for one that 
m be more readily filled and used in the field. 



THE WHITWOBTH GUN IN FBANCE. 

A DOCUMENT has come into our hands which indirectly throws 
asiderable light upon the present condition of the field artiUery 
the French army. It will be remembered that Sir Joseph 
litworth sent to the last Paris Exhibition two specimens of 

steel field pieces, the one a 10-pounder and the other a 
ounder. These Guns, having attracted the notice of the 
peror, were sent by his desire in the first instance toYersaiUes, 

afterwards to the Camp at Chalons, for exhaustive expeii- 
it, under the direction of the Commission permanente d'Ex- 
ences, and it is their report which we have now before us, 
id so recently as last year. It is a most valuable document 
: record of the performance of English field guns in the 
ich camp, but its chief interest at the present moment lies 
le undoubted evidence which it afibrds of the great inferiority 
e field g^ns, made of bronze, with which the French artil- 
is equipped in the war with Prussia, at least as compared 

JSnglisn steel guns. This evidence is supplied by a series 
bles near the end of the report, in which the performan^ 
ese latter guns are compared with those of the " c 
uitre de campagne*^ as regards range, lowness of ti 
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tory, retention of velocity at long distances, and accuracy. 
In all those particulars the French bronze gnn was much 
inferior to both of the steel guns, and in some- respects is 
80 inferior as to bear no reasonable comparison with them. 
Even at 6 deg. of elevation the range of the 3-pounder ex- 
ceeds that of the French lO-pounder by 290 metres, while the 
English 1 0-pounder exceeds the other by 440 metres. But as the 
range increases the inferiority of the flench becomes much more 
marked.. Thus, at 10 deg. the French gun ranges 2,350 metres, 
the English 3-pounder 3,120, and the English 1 0-pounder 3,320. 
At 20 deg. the ranges are 3,480, 5,000, and 5,490 metres respec- 
tively ; and at 30 deg., while the range of the French gun is but 
4,100 mkres, the English 3-pounder has a rangeof 6,100, and the 
1 0-pounder 6,890 metres. These inferior ranges of the French gun 
are associated, as they must be, with correspondingly high flights 
or trajectories, rendering the aim of the artilleryman very imcer- 
tain in the field, where distances have to be judged hastily and 
by the eye alone. In ranging 2,000 metres the French shell 
rose to a height of 83 metres, while the highest point of the tra- 
jectory of the 3-pounder was 64 metres, and of the 1 0-pounder 
only 51 metres. At 3,000 yards' range the maximum ordinate 
of the trajectory of the last-named gun was 130 metres, that of 
the 3-pounder 137, and that of the French gun 253 metres! 
Those who understand the relation between a low trajectory and 
good aim in the field will discern the inmiense disadvantage of 
the French gun in this comparison. Not less remarkable is its 
want of conservation de la Vitesse^ or the quality of keeping up 
the power to hit hard throughout its flight. The initial veloci- 
ties of the projectiles of all three guns were nearly alike, varying 
between 331 and 361 metres per second; but after tjravelling 
1,000 yards the velocity of the French projectile fell to 247 
metres, that of the steel 3-pounder being still 302, and that of 
tbe 1 0-pounder 311 metres. At 2,000 j^rds the velocities were 
194, 276, and 282 metres ; and at 3,000 yards 166, 252, and 264 
metres. As the penetrating effect of a shell depends upon its 
velocity, it is easy to see how inferior the French arm must be in 
this respect likewise. Its inferior accuracy is also very remark- 
able, especially at long ranges, but we have not space to record 
all the figures. Those already given are taken without alteration 
jfrom the official report. It is only necessary to add that bronze 
is of less than half the strength of good steel, or of Whitworth 
metal, and that much of the inferiority of the French gun is 
attributable to its use, it being quite impossible to fire the full 
charges of powder and length of projectile from a bronze gun of 
given bore without speedily destroying it. — Times. 

THE PRUSSIAN NEEDLE-GXJN. 

The alteration of the Prussian Needle-Gun has been sanctioned 
by the King, in consequence of which the two or three millions of 
rifles in the possession of this Government were to be remodelled. 
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The improvements introduced aim at simplifying the loading, 
and increasing the force and range of the ball. For this purpose 
the caoutchouc ring of the Chassepot has been adopted, which, 
helping to close the breech by spontaneous action, renders it 
unnecessary to press the valve down so tightly. In addition to 
this, the weight of the ball has been reduced from 31 to 21 
grammes, which, with the chaise remaining at 4*9 grammes, as 
formerly, considerably augments the propelling force. To fit 
the reduced ball for the old barrel, the zu7id-spiegel has been 
proportionately enlai^ed, a proceeding the practicability of 
which was proved by a similar alteration adopted some time ago, 
and further attested by a year's experiments with the weapon in 
its present latest form. On the needle-gun being first taken 
into favour in 1841 it had a ball of 15'43 millimetres, but the 
heaviness and consequent want of speed observable in the missile 
caused it to be soon reduced to 13-6 millimetres, which size has 
now been further diminished to 12 millimetres. The total weight 
of the new cartridge is 32 grammes, instead of 40 grammes, as 
heretofore, so that the soldier will henceforth carry 96 instead of 
75 cartridges, without experiencing an additional burden. Besides 
this, the needle is now made to move in a narrow hole, into 
which it fits exactly, instead of the wider one of the old gun, 
and a piece of oiled paper is placed at the bottom of the cart- 
ridge to clean the needle after each discharge, and serve some 
other purposes of minor importance. By these improvements it 
is hoped to raise the Prussian needle-gun, which has the glory 
of being the first breech-loading rifie ever introduced into an 
army, to the latest requirements, and make it practically a match 
for all its manifold rivals. Though among these latter there are 
some with a ball of only 11 and even 10 millimetres, it is con- 
tended that the advantage derived from this small calibre is of 
no practical use in the field, and that the Prussian rifie, in its 
present form, fires quite as rapidly and as far as the purposes of 
warfare require. That the alterations resolved upon are not 
very costly is owing to the ingenious construction of the zund- 
sfHegd^ which admits of a small ball being shot out of a com- 
paratively wide barrel. — Mechanwi Magazine, 

PARIS DEFENDED WITHOUT GUNPOWDEB. 

In time of war invention is at rest, or is concentrated upon 
improving means of destruction. It might have been anticipated 
that the French Academy would have been inundated with sug- 
gestions of means for destroying life ; but such has not been the 
case, and the first novelty we have seen in the way of engines of 
destruction is that suggested by M. Delaurier, at the last meet- 
ing. It is really nothing more than the Lenoir gas engine, 
adapted to the discharge of projectiles. A mixture of gas and 
air is exploded in a sort of cannon, and away goes the ball — to 
what distance and with what velocity is at present rather a 
matter of guess than calculation or experiment, ^even NC^>\\s^^'a 
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of gas to 100 of air ought, we are told, to produce the greatest 
effect ; but the machine to use the mixture is not yet in existence. 
It ought, says M. Delaurier, to be of iron, and to be sliaped like 
a retort (the ordinary glass retort), the belly of which is to hold 
the mixed gas and air, and the tube, which must be long, is to 
form the barrel. As the ball must hermetically seal the barrel, 
it should, we are told, have a wadding of lead. As the new 
engine will not foul, and will give no smoke, it may be used con- 
tinuously, and there will be no difficulty in pointing it. How far 
it might, if it existed, be useful in the defence of Paris, is made 
clear by the following statement. Paris consumes 400,000 
cubic mkres of gas per day. This quantity of gas may be made 
to throw more than a million of 601b. shot — how far is not 
stated ; nor is it said how Paris is to be lighted during the time. 
Another suggestion by M. Delaurier is to store a mixture of gas 
and air in cellars, and in houses carefully sealed, to be exploded 
at the proper time (which everybody can guess) with terrible 
effect. — Mechanics' Magazine. 

SUBMARINE WABFABE. 

In Sheerness harbour experiments have been made with a 
Torpedo, of a fish-shaped construction, of sine, having a revolv- 
ing " tail '' at one end. It is necessary that a ship intending to 
discharge the torpedo should be fitted with an apparatus (also 
newly invented) for the purpose of compressing air within a sort 
of cylinder, and to this is fixed a long tube for the reception of 
the torpedo. This tube, which is similar to a rocket tube, is 
carried from the interior 'of the ship, through a hole in the bows, 
eight or ten feet below the surface of the water. The orifice of 
the tube next the water is covered with a cap, to which a line is 
attached and carried up to the forecastle for the purpose of re- 
moving it when all is ready to discharge the torpedo, the latter 
being filled with gun-cotton and other detonating and powerfully 
explosive substances. The cylinder being filled with air, the 
torpedo is placed in the tube in the same manner as a congreve 
rocket. The vessel is then steered to within a suitable distance 
of the vessel to be destroyed, and the cap removed by means of 
the line above mentioned. The compressed air is then forced 
into the tube, and the torpedo is launched with a sufficient sub- 
marine momentum to strike and destroy any ship within a range 
of from 100 to 1,800 yards. For the experiment. Her Majesty s 
steam sloop of war Oberon had been fitted with all the apparatus 
above described. She was steered (so as to avoid danger tx) 
other craft in the harbour) to within about 200 yards of L* Aiglet 
an old wooden frigate of great strength, and lately used as a 
coal hulk, which had been lent by the Admiralty for the pur- 
pose. This vessel was moored head and stem on the west shore 
of the Isle of Grain, in a sufficient depth of water to cause the 
effect of the explosion of the torpedo to be seen by the ship 
sinking some 10 or 12 ft., the object in view being that the 
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destruction of the ship's bottom might be visible at low tide, 
and also that the vessel might be temporarily repaired so as to 
be floated for further probable experiments. The Oberon was 
placed bows on to VAigUy and a striped flag hoisted on board. 
Shortly afterwards this flag was lowered as a signal that the 
torpedo had been sent on its errand of destruction. It had been 
anticipated that the explosion would be instantaneous, but it was 
not so ; and, after a few seconds had elapsed, whispers began to 
be heard that the experiment was a failure, or that the torpedo 
had taken a wrong direction. In about 30 seconds, however, from 
the lowering of the flag, an explosion occurred, under the counter 
of VAigle^ and a moimtain of water, blackened with cojJ-dust 
from the refuse in the hulk, thrown up. The stern of the ship 
rose bodily with it, and now was heard a report resembling the 
dull boom of a heavy piece of ordnance heaid. at the distance of 
a mile or so. VAigle^ immediately on falling back into the water, 
sank by the stem until she took the bottom, but had there been 
sufficient depth of water she would have totally disappeared. As 
it was, the ship speedily filled with water from stem to stern, and 
in about a minute from the time of the explosion had sunk her 
entire length, and lay on the bottom, with only about 7 or 8 ft. 
of her upper works and bulwarks above the surface. It is be- 
lieved the hole made in her counter and under her bilge must be 
of enormous dimensions, from her going down so quickly. The 
experiment was perfectly successful. — Times, 

At Chatham the stationary electrical torpedoes and their ap- 
pliances, as proposed by the Eoyal Engineers for adoption for the 
defence of our ports and harbours have been experimentally tested. 
A small torpedo was practised upon to show the action of the 
floating contact-maker, and a large one was flred to illustrate the 
practicability of exploding submarine torpedoes at will, and of 
testing the limits of proximity within which such weapons could 
be placed in respect to each other without the explosion of one 
damaging its neighbours. The practice proved that a distance of 
over 100 ft. was required to preserve adjacent torpedoes from 
damage by the exploded one. It was afterwards shown how tor- 
pedoes could be fired under ships by the intersection of two lines 
of sight taken by two observers, placed some distance apart. The 
experiments were most successful, the results demonstrating that 
a sujbmarine torpedo can be fired at will, that it can be made 
harmless to a friendly vessel, and that it can be rendered fatal 
to an enemy. ._^.^ 

SMALL mON-CLAD SHIPS. 

Mb. Michael Scott, C.E., has read to the British Association 
a paper upon a method of constructing ships of war of moderate 
dimensions. Mr. Scott's plan for a small ship of war is intended 
to compete with a " breastwork " monitor, as designed by Mr. E. 
J. Keed, C.B., late Chief Constructor of the Navy. The main 
object of Mr. Scott's plan is to reduce the amount oi ^bXraiaxa \ft 
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the smallest possible extent, and so to dispose that which he mast 
of necessity have as to protect the vital parts of the ship. Mr. 
Scott believes in a high freeboard as being essential for rendering 
a ship seaworthy, and he also believes that a high freeboard is 
not incompatible with the turret system. To quote Mr. Scott's 
words, he has " designed a structure, to virreck eveti the non-vital 
parts of which would occupy the most powerful modern war ships 
so long a time that before their task could be accomplished they 
themselves might be sent to the bottom." Now this is what we 
have always advocated. The power of a ship to withstand the 
attack which it is likely to meet does not consist in the aggregate 
weight of armour which it carries, but in the disposition of that 
armour. The small iron-clad which Mr. Scott proposes to build 
would be somewhat similar in construction to the Enterprise and 
Eesearchy upon which Mr. Scott's plan is undoubtedly an im- 
provement. He proposes to construct his vessel with a central 
fort with curved ends, both the sides and ends being armour- 
plated to a depth of about 6 ft. below the water line when the 
vessel is at fighting draught. This fort is intended to have an 
iron-plated shot-proof deck, and within its walls are the bases of 
the guns, ventilating, covering, and funnel turrets. There is to 
be no side armour before and abaft the central fort. Extending 
from the ends of the fort and covering the hull fore and aft, at a 
depth of about 6 ft. below the water line (fighting trim), there 
will be a shot-proof armoured deck ; above this armoured deck, 
and rising with a sheer fore and aft, the hull of the ship is 
similar to that of an unarmoured vessel of war. About 6 ft. 
above the armoured deck (fore and aft the central fort) there is 
another deck of thin plate, the space between these two decks 
being divided into water-tight compartments, which would be in 
communication with the ship's pumps, and there would be wing 
spaces between these compartments and the top sides of the ship, 
which would afford facilities for stopping shot-holes or repairing 
damage sustained in action. Above these compartments (which 
Mr. Scott calls the deck tanks) and at a minimum height of 7 ft. 
is the upper or spar deck, and the space between this deck and 
the tank deck affords accommodation for officers and crew when 
the ship is out of action. It will be seen from what we have 
above stated that a ship built upon this principle would be com- 
paratively light at the ends — a difficulty hitherto experienced in 
the construction of iron-clad ships. Another advantage which 
Mr. Scott's ship would possess over a "breastwork" monitor 
would be the larger area embraced within the central fort, 
thereby affording increased facilities for working the turrets and 
guns. 

We now come to another important feature in this ship. For 
every day that a ship is in action she is years out of action, and 
therefore it becomes a question of great importance that the crew 
should have a ship which is fit for them to live in. It is, to say 
the least, not an unimportant matter that a ship should be 
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properly lighted and ventilated, and rendered a fitting floating 
habitation for men. When fighting at close quarters, Mr. Scott's 
ship's draught of water would be increased by admitting water 
into the winged spaces and deck tanks, and also between the 
double bottom of the ship, if built upon the double bottom prin- 
ciple. It will be understood that if the deck of a " breastwork" 
monitor is penetrated, there is nothing to prevent the shot tra- 
versing the ship ; but in Mr. Scott's ship the armoured ends of 
the fort are carried down to about 6 ft. below the water line, 
where they join the armoured deck fore and aft of the fort, 
whereby the passage of projectiles is prevented. From what we 
have briefly stated our readers will see the advantages whieli 
Mr. Scott believes he will gain by this system of construction. — 
Mechanic^ Magazine. 

PLUNOma FIBE. 

An extremely satisfactory result, as far as the Navy are con- 
cerned, has been obtained at Shoeburyness. A target repre- 
senting a portion of the deck of an iron-clad ship, protected by 
1-in. iron plates, was fired at by the 9-in. muzzle-loading rifled 
gun, the projectile being Palliser shell, the charge the full bat- 
tering one of 43 lb., and the distance 100 yards. The target was 
so arranged that the projectile struck at an angle of about eight 
degrees from the horizontal, so as to represent the angle of inci- 
dence of a shot fired direct at about 2,000 yards, or that of a 
projectile fired at 100 yards from a higher level ; such, for in- 
stance, as that of the MonarcKa battery as compared with the 
Captairis, It was found that at this angle the projectile did not 
enter the ship, but, after ploughing up the woodwork of the 
deck, ricochetted off it and went away screaming and whistling 
up into the air until lost from sight. One of the disadvantages 
urged against a low freeboard is thus disposed of as far as 9-in. 
guns are concerned. The Monarchy however, is armed with 
12-in. guns, and it would be interesting to ascertain whether the 
above results would hold good in the case of the larger calibre. 
It seems desirable also to ascertain the actual angle at which 
a projectile fired horizontally will penetrate a ship's deck pro- 
tected with as much iron as is admissible in its construction. 
Ships' decks may often be subjected to a plunging fire from 
elevated batteries, such as those on Straddan Heights or Gibraltar. 
— Globe. 

NAVAL ABCHITECTURE. — STREAM LINES. 

A PAPER on " Stream Lines," by Professor Kankine, has been 
read before the Royal Society, which may be regarded as an ex- 
tension of the investigations on stream lines made by Professor 
Stokes in 1842 and 1860, and by Dr. Hoppe in 1866. By a 
stream line is meant the line described by a particle in a running 
fluid, and the investigation of the nature of these lines ia 
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held to be important, chiefly as illustrating the proper fonn of 
the water lines of ships. The theory of the resistance of ships 
has of late years been revolutionisea, and the first steps in this 
. direction, Professor Rankine says, were taken by Mr. Bourne, 
who ascribed the main part of the resistance not to the necessity 
of displacing the water but to friction, and who consequently 
maintained that the immersed perimeter was a more accurate 
measure of the resistance than the sectional area, which had up 
to this time been adopted. Mr. Bourne also showed that the 
water lines of a ship should be of such a configuration that each 
particle of water which was encountered by the stem would be 
moved sideways in the manner of a pendulum until it reached 
the middle of the vessel, when it would flow inward again by the 
return beat, and come to resist at the stern. But he further 
showed that vessels built upon this principle did not sail much 
faster than ordinary vessels, whence he deduced the conclusion 
that the main resistance is that of friction, which doctrine is 
now that which is generally accepted. Professor Eankine says 
that it has been discovered by Mr. Froude that at high speeds 
a form of vessel with round, blunted ends, like the neck of a 
swimming bird, is better than a veiy sharp bow, which will no 
doubt be true, if the area of each successive cross section is the 
same in both cases, as the rate of displacement will be the same, 
and the surface, and consequently the friction, will be the least 
in the blunted, semicircular vessel, formed with swan-like lines 
or cygnoids, as Mr. Froude proposes to call them. But in this 
discovery there is no addition to our previous knowledge of the 
subject, as it was long since shown to be a consequence of the 
amended doctrine of resistance which has now been adopted. — 
Illustrated London News. 

SCREW ARMOUR-CLAD BAM. 

There has been launched from the Govan shipbuilding-yard 
of Messrs. Robert Napier and Son, Glasgow, a Screw Armomv 
clad Ram, built for the British Government, and named the 
Hotspur, The dimensions are as follows : — ^Length between the 
perpendiculars, 236 ft. ; breadth, 60 ft. ; depth in hold, 20 ft. 
1 in.; burden, 2,637 18-94 tons builder's measurement; and 
600-horse power. This war ship is constructed on a principle 
that is entirely new in this country, but which was adopted 
some time ago in connection with the Navy of France. Its diief 
features are the formation of a fixed tower or turret, the breast- 
work of which is 8 in. thick, and an immense ram forward. 
The diameter of the turret, which is pear-shaped, is 31 ft 6 in., 
and 36 ft. 9 in. from the aft to the fore side. This stationary 
turret is armed with a 30-ton gun, carr^^jg 600 lb. of shot. It 
is worked on a revolving turn-table, t ^^eP*™®*^^ o^ which is 
26 ft. ; from the two front portholes |. the P^ ^^.s a training of 
69 deg., and at the side portholes a/trainife °^^i <^®g' a^* a°^ 
^d deg. forward, so that it is able to fire rip^^ forward, and al- 
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most, but not quite, right aft. The gun can be elevated 1 2 J deg. 
and depressed 7) the recoil being 6 ft. 3 in. The ram projects 
about 9 ft. below water, and is brought up to a sharp point at a 
depth of about 8 ft. below the water line. There are three decks, 
the middle one being plated with two thicknesses of iron tapered 
forward and aft. The engines, which have been made and fitted 
by the Messrs. Napier, are of the direct-acting horizontal descrip- 
tion, having two piston-rods to each cylinder, and are fitted with 
surface-condensers and all the most recent improvements. The 
boilers, of which there are four, are of the ordinary tubular type, 
with five furnaces each. The propellers are 14 ft. in diameter, 
on Griffiths* plan, with movable blades. — Mechanics' Magazine. 



mON SHIP-BTJILDINO. 

Mb. C. H. Palmer has read to the Iron and Steel Institute 
a paper " On Iron as a Material for Ship-building, and its Influ- 
ence on the Commerce and Armament of Nations." This treatise 
was divided into two portions — first, the advantages of iron as 
a material for building ships ; and, second, the gradual develop- 
ment of the use of that metal in the construction of vessels and 
its infiuence on commerce and armaments. The value of land 
for agricultural purposes had tended to diminish very greatly 
the growing- of timber for ship-building, and foreign nations 
were unable to supply in sufi&cient quantities and at a reasonable 
price good wood for the purpose. Dr. Fairbaim, in a work on 
iron ship-building, had pointed out the superior advantages 
which wrought iron possessed over all other materials for 
ship-building. The iron plates of a vessel could be so rivet- 
ted together that the joints would sustain a breaking strain 
equal in double rivetted joints to 70 per cent., and in single 
rivetted joints to 66 per cent, of the breaking strain of the solid 
plate; and this after taking into account part of the plate 
punched or drilled out in making the joint. It was also set forth 
as the result of, and deduction from, experiments that if the 
skin of a vessel could be made of wood six inches thick without 
joints, it would be equal to iron plating rivetted together of 
1;^ in. in thickness. This proportion was established on a com- 
parison of the tensile strengths of the two materials ; but so far 
superior were the facilities for uniting different pieces of iron to 
those of combining wood, that the 1^ plating would be 134 times 
stronger than the wood sheathing combined in the ordinary 
manner used in wood ship-building. It was so difficult to fasten 
the wooden skin of a vessel, that the combination was only 
1 -1 34th part of the tensile strength of the material. Iron ships 
weighed 35 per cent, less than the timber vessel, while the dis- 
pla^ment of water was the same. Greater strength was attain- 
able, higher sailing qualities secured, and the strain less in 
iron-buift ships. The number of voyages made by iron screw 
eoUiers to and from London had risen from 17 in 1S52. \a1,^\v^ 
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in 1869, while the tonnage carried in the same period had risen 
from 9,483 to 1 ,71 6,563. Taking the tonnage of British vessels 
built, he found that there were in 1850 wooden yessels carrying 
120,895 tons and iron vessels carrying 12,800 tons. In 1868 
the proportion was reversed. In that year the tonnage of timber- 
built vessels was 161,742, and iron- built vessels reached 208,101. 
The same marvellous increase of iron vessels over wooden was 
also seen in the amount of steamers constructed. In 1850 the 
^oss tonnage of wood steam- vessels was 217,829, while that of 
iron was only 57,361 ; but in 1868 the tonnage of wood vessels 
was only 122,282, while that of iron vessels had risen to 
1,341,106. America had not advanced in iron ship-building, 
because labour was dear and the manufacture of iron was a 
costly process. France had made no perceptible progress in 
adapting her mercantile marine to modem requirements. In 
England they had among the vessels composing the British navy 
vessels of 130,150 tonnage, and 9,400 tonnage of a composite 
character. Ship-building in Holland was altogether on the 
decline. The Norway ship-bnilding was entirely confined to 
timber vessels, while as for Italy its commerce was mostly 
carried on by English steamers. He was of opinion that the 
position already attained by England would enable her to keep 
a foremost place in commerce for many years to come. — Times. 



LOSS OF THE TITHRBT SHIP " CAPTAIN." 

The loss, during September, of the turret-ship Captain^ which 
was capsized in the Bay of Biscay by a squall, has brought to a 
melancholy close the persistent agitation maintained by Captain 
Coles during many years to press into use this class of vessel. 
We have always been conscious of the faults of Captain Coles's 
system, which, in any eligible feature, was an imitation of the 
monitor system of Ericsson, but with special defects from which 
the American vessels have always been free. But in many minds 
the disaster to the Captain will be imputed to the use of turrets ; 
and a high freeboard, as it is called, or a considerable height of 
side above the water, will be regarded as quite indispensable to 
safety. Now, the first condition in the design of a ship of any 
kind is that it shall swim ; and the next, if an armour-plated 
vessel, is that the armour shall keep the shot out. In the monitors 
the necessary stability is obtained by constructing them without 
masts, or with very low and light masts if sails shoidd in any 
case be introduced. But, as a general rule, the monitors are 
steamers pure and simple, and, though many of them have been 
at sea in rough weather, none of them have ever been overturned. 
The stability of any vessel of known configuration and immer- 
sion, and with any given dimensions of rigging, is a matter of 
simple scientific calculation. But in the construction of the 
Captain many blunders were committed— one of which was that 
the draught of water was 2 ft. greater than was expected, and the 
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height of side consequently 2 ft. less. Who was to blame for 
these errors Parliament will no doubt inquire. But Captain 
Coles never pretended to be a practical shipbuilder, and it is not 
to be supposed that the Admiralty would have consented to allow 
a large sum of money to be spent in the production of a vessel 
in which his leading idea of revolving turrets was to be embodied, 
except on the ground that the work would be carried out by 
competent builders, who would, at all events, see that the primary 
conditions of staunchness and stability were fulfilled. If the Ad- 
miralty had acted wisely it would have entrusted the design of a 
monitor vessel of the most formidable type to Ericsson, who has 
all the attainments necessary for the task, with the addition of 
the valuable experience gained in actual war. A high freeboard 
gives stability, or the power to resist upsetting ; but it also gives 
unsteadiness, or a large amount of motion from the action of the 
waves. The needful stability can be obtained by discarding the 
masts and sails, which are not required, at least in the case of 
vessels intended to protect our coasts ; and by keeping the free- 
board low the thickness of the armour may be so much increased 
that it will be impenetrable. It appears to us that there should 
be only two classes of war-vessels — swift cruisers, without 
armour, carrying guns of very long range ; and monitors pro- 
pelled by steam alone, and with sides so low and thick that it 
will be difficult to strike and impossible to pierce them, and with 
guns heavy enough to send shot through any possible vessel 
having a high freeboard. — Mr. Bourne^ C.E., in the Illicstrated 
London News, 

GBEAT CIBCLE SAILING. 

Mb. J. T. Towsoir has read to the British Association a paper 
** On "Windward Great Circle Sailing,'* illustrated by the Trans- 
atlantic yacht-race. Mr. Towson referred to the tables for faci- 
litating great circle sailing constructed by him, and published by 
the Admiralty twenty-four years since, in which he pointed out 
the value of windward great circle sailing. The other modifica- 
tion of this sailing had been brought into successful use ; but 
windward sailing, although it appeared most simple, had been 
generally misunderstood by practical men. Some had obtained 
charts having great circle routes laid down. If they were driven 
from this track by adverse winds, they returned as soon as the 
winds would permit them, not perceiving that, when they had 
quitted one great circle, there was another great circle, which 
was their nearest route. ^ Others imagined that this sailing con- 
nsted in going a certain number of miles to the northward. 
The rule was simple : " Find the great circle course, and put the 
•hip on that tack which is the nearest to the great circle course.'* 
In Janiiary last he was invited by Mr. Ashbury to prepare sailing 
directions for the Cambria yacht, which he did. These directions 
were shown by a chart. It consisted of the great. c.\i:dQ <^Q)\£t%^^ 
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NEW PB0CES8 OF METAL-CASTINO. 

At the Lancaster Engineering and Compression Casting Com- 
pany's Works has been exhibited a new patent process of Casting 
Refractory Metals. This process is of American origin, and by 
it exact castings of plain, chased, or elaborately embossed work 
can be produced in brass, iron, bronze, &c., without any skilled 
labour, after the production of one pattern. Hitherto, the com- 
mon loam moulds have only given out rough impressions, which 
for ornamented objects had to be laboriously finished by skilled 
workmen with delicate tools. By the new invention, the pattern 
is laid on an oiled foundation plate and besmeared with fine wet 
clay, after which it is buried in a box in mixed clay and sand, 
which is pressed downwards until it assimies the consistency of 
an unbaked brick. The clay cake is then carefully removed from 
the box, turned upside down upon a table, and the pattern lifted 
from the bottom by means of a small gutta-percha suction ball, 
leaving an impression in the vacuum. The mould, for such the 
cake then becomes, is hardened to a sufficient degree in a stove, 
and is then packed closely with others, for many can be used at 
once, in an airtight receptacle. The fased metal is then poured 
from the crucible into a channel opened into the vessel, and, aided 
by a pressing machine, forces itself into every crevice of the 
mould ; the latter are afterwards taken out into the open air, and 
broken with hammers, and fac similes of the pattern used are 
foimd imbedded in them. The most minute lines are clearly pro- 
duced, and it is said that medallion-working, t3rpe-casting, and 
file-mkking can be accomplished by the invention. 

NEW FURNACE. 

A NEW species of Blast Furnace has been proposed, in which 
the internal heat is more effectually maintained by the applica- 
tion of a flame jacket, through which the ignited gases, which 
would otherwise escape at the furnace-top, are conducted. As 
in steam cylinders, so in blast furnaces, there is no doubt that 
the internal heat will be increased, and the consumption of fuel 
lessened, by the use of jackets containing some fluid that is 
hotter than the external air ; and the wonder is, that so obvious 
an improvement has not been long since adopted, seeing that the 
escape of heat through the furnace walls is known to be very 
great. — Illustrated I^fidon News. 

CABBON AND SILICON IN IBON AND STEEL. 

Mb. G-. J. Snblus has read to the Iron and Steel Institute a 
paper on the " Condition of Carbon and Silicon in Iron and 
Steel," which gave rise to considerable discussion. The author 
stated that the object of the paper was to try and obtain some 
insight into the conditions under which carbon and silicon exist 
in iron. He had succeeded in separating by mechanical means 
lane quantities of graphitic carbon from cast iron. The Q&\\a^^ 
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which led to high carbon in pig were alluded to, and it was stated 
that the carbon reaches its maximum when the blast is hottest, 
slag mo8t basic, ores least siliceous and harden light. The 
author expressed his belief that there is no definite chemical 
compound of iron and carbon, but that the absorption of carbon 
by iron is a case of chemical solution, and he supported this 
statement by reference to the phenomenon of solution in general. 
The effect of silicon on iron or steel is to render it hard and 
brittle. Steel, which contains more than one- tenth per cent, of 
silicon, is brittle, though it is a rare thing for Bessemer steel to 
be faulty from this cause ; it may sometimes occur, thus proving, 
along with the analysis of Bessemer metal taken during the 
blow, that in the Bessemer process the silicon is not removed 
before the carbon, as in the puddling and refinery processes, but 
along with it. 

DANGEB FBOM UNION OF META.LS. 

Mr. Clinkskill has exhibited to the Institution of Engineers 
in Scotland several pieces of boiler-plates cut out of destroyed 
boilers for supplying houses with hot water ; the boilers were 
used with Loch Katrine water. The action on the plates was 
evidently due to a more active agent than ordinary corrosion, 
the surface of the plates being irregularly honeycombed to a 
considerable depth. In the case referred to the cistern was of 
lead, the boiler and connecting pipes of iron, thereby forming a 
galvanic battery, sufficient to account for the destruction of the 
plates. From the experience obtained, it appears advisable that 
in the construction of such hot- water apparatus, the cistern, 
boiler, and the connecting pipes should all be of iron, or, at 
least, of one kind of material. — Builder. 



CAST IBON. 

A NEW method of Casting Iron has been introduced in America. 
The moulds are made of clay, and the molten metal is forced into 
them by a piston under pressure, whereby the metal fills every 
crevice and interstice, and produces a far finer casting than 
would be obtained in the ordinary way. Nuts and bolts produced 
by this process are said to be as smooth and perfect as if finished 
by tools ; and ornamental castings made on this principle are said 
to be finer than the celebrated Berlin castings. Certainly, the 
method of casting under pressure is the proper method of pro- 
ducing good castings, not merely in cast iron, but also in wrought 
iron and steel. 

Sherman's steel. 

Mb. J. E. Sherman, of the United States, has invented a new 
mode of purifying iron and making steel of common English 
iron. Mr. Sherman was invited to come to England by Her 
Majesty's Government, through Sir Edward Thornton, our am- 



MECHliriCAL AND TJSEPUL AST8. 53 

bassador at Washington. At the request of officers of the 
Admiralty, and, a part of the time, under the observation of a 
surveyor of the Admiralty, Mr. Sherman has been for some time 
engaged in making steel of common English iron at one of the 
leading steel works in Sheffield. The tool steel, steel ship- 
plates, and other qualities of steel made by him have been care- 
fully tested at Chatham Dockyard, all of which have proved 
highly satisfactory. Some specimens of his steel are said to 
have borne a tensile strain of over 70 tons to the square inch, 
while, at the same time, they were more ductile than any other 
steel of the same tensile strength ; and his steel ship-plates, in 
tensile strength and ductility, have been pronounced superior to 
anything of file kind heretofore known. Some experiments have 
been made at the Darlaston Steel and Iron Company's Works, 
and the results of these trials have been published. A low 
quality of common pig iron was worked in the puddling furnace 
in general use in the country. Some of the bars produced were 
cut up for melting into cast steel, in pot or crucible fomaxies, and 
cast into steel ingots. These ingots, after having been tilted 
down to bars of 1 in. and 1 J in. square, produced a strong and 
solid quality of steel, equal to that made from Swedish iron. A 
piece of this steel, jin. square, was tested, and bore a ten- 
sile strain of 54 tons to the square inch, with an elongation of f in. 
in 6 in. — Globe. 



IMPBOVBMENTS IN IRON AND STEEL. 

Mb. Henby Bessemer has patented " Improvements in the 
Construction and Mode of Working Furnaces and Apparatus em- 
ployed in Fusing Malleable or Wrought Iron and Steel, and Pig 
or other Carburets of Iron, and obtaining Cast Steel or Homo- 
geneous Malleable Iron therefrom." The invention consists, 
first, in fusing malleable or wrought iron and steel, and also 
pig or other carburets of iron, in furnaces where the gaseous pro- 
ducts of combustion within the said furnaces are retained under 
a pressure much greater than that of the external atmosphere, 
but which gaseous products are not greatly in excess of the 
pressure of the atmosphere which immediately surrounds the 
exterior of the furnace or some parts thereof, the difference 
being only such as will cause a powerful draught or current of 
air to pass through the fuel in such furnaces. For this purpose 
both the cupola and the reverberatory form of furnaces are em- 
ployed, and these are constructed in the usual manner, except in 
so far as they require to be modified to suit the conditions under 
which they are employed in carrying out the invention. These 
furnaces are erected in the interior of an iron room or chamber, 
the iron casting extending beneath the floor of the room, having 
all its joints rendered sound and tight. These furnaces are pro- 
Tided with an outlet for the escape of the gaseous products of 
e(»alm8tion exterior to the dose chamber, the outlet \)e\Ti^ ^ct 
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long as to prevent the free escape of the gaseous products of 
combustion, and retain the same within the furnace until the 
pressure is much in excess of the external atmosphere. The air 
to support combustion in these high-pressure furnaces is forced 
by a powerful blast engine into the close chamber in which the 
furnaces are erected. It is preferable to introduce it through 
numerous small openings in a diffused state. The tapping holes 
or other discharge openings of these furnaces may be made to 
open externally to the close chamber, and in some cases the feed- 
ing doors may also be made to open outwardly or be accessible 
from the outside of the close chamber, or the tapping or discharge 
openings may open direct into the chamber and the cupola fur- 
naces ; the upper part may, in some cases, pass through the roof 
or crown of the close chamber, and be fed from an elevated 
feeding stage exterior to it, the mouth of the furnace being 
closed by a strong well-fitting door or cover to prevent the 
escape of gases. 

Upon the expiry of Mr. Bessemer's patent in February last 
it was incidentally stated in the Mining Journal^ — 

"Mr. Bessemer is far too clever a man to allow 120,000^. 
a year, which he gets from royalties alone, to pass out of his 
hands. Recently he has invented a process by which the waste 
material that could not be converted into steel shall be converted. 
As this waste was about 30 per cent., it is manifest that he will 
be able to undersell all other makers, even though they use his 
first patent without paying for it. In other words, he will 
compel them to use his new patent — that is, to continue paying 
the royalty. Mr. Bessemer is now a man of enormous wealth, 
and the conservatory which he has just erected at his seat is 
probably the finest in the world. Yet it is little more than 
twenty years since he was a working engineer in North London, 
who, all his friends declared, would never do anything for him- 
self, because he was always muddling away his time and his 
money in experiments." 

Notwithstanding the scientific resources called into requisi- 
tion by this branch of industry, few ideas have been propounded of 
which the original may not be found in the most ancient methods 
of manufacture. In Bessemer's original process for the produc- 
tion of steel, the carbon was only partially removed from the 
cast iron, a sufficiency being purposely left in combination to 
produce steel. But in practice it was found to be impossible to 
leave the exact quantity required ; and so the whole was re- 
moved, and sufficient melted cast iron of known composition was 
added, to afford the necessary proportion of carbon. This, how- 
ever, is only a reproduction of an old Indian process ; and in 
many parts of India cast iron is manufactured for the sole pur- 
pose of producing steel by mixing it with molten wrought' iron. 
In the Ellerhausen process — now being subjected to experiment 
at Dowlais— wrought iron is produced by mixing pulverised 
oxide of iron with cast iron. But the results, so feur, have not 
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been very satisfactory, although with pure oxide and pure cast 
iron there is nothing to prevent a successful issue. The method 
of producing wrought iron by mixing carbon with oxide and ex- 
posing the mixture to a high temperature in a cementing furnace 
is an old Indian method ; and such iron may be melted by a 
neutral or reducing flame. In the common blowpipe tha flame 
is either reducing, neutral, or oxydising, depending upon the 
part of the flame at which the trial is made ; and furnaces are 
under similar regulation by the admission of more or less air. — 
lUitstrated London News. 

B0UIINE*8 NEW INVENTIONS. 

Messrs. Boxjrnb & Co. have brought out a number of new 
indentions, of which the most prominent are the following : — 1. 
A new form of horizontal engine, of which the chief features are 
the superior quality of the workmanship and proportions in- 
troduced into engines of this class, and the balance of the 
momentum of the reciprocating parts, whereby high speeds 
become attainable without tremor. The working parts are of 
steel, as also is the cylinder, which is steam-jacketed. 2. A new 
species of governor, composed of an elastic sphere of brass, 
which changes its figure during rapid rotation, and this change 
of figure is made to act upon the throttle-valve and regulate the 
speed of the engine. 3. A new form of feed-water-heater, in 
which the jet of water expelled by the feed-pump is made to 
issue from an orifice with sufficient velocity to enter the boiler ; 
but the naked jet, being surrounded by the waste steam of the 
engine, is heated to the boiling-point, and the boiler is thus fed 
with boiling water, while the apparatus required to raise its 
temperature is very small. 4. A band-knife for cutting timber, 
instead of a band-saw, whereby, under suitable arrangements, 
planks are cut from logs smooth at once, instead of being 
first sawn and then made smooth by planing, thus saving not 
merely much of the labour, but all the timber now wasted in 
sawdust and shavings. 6. A tobacco-cutting machine, whereby 
tobacco and other fibrous substances are cut into very fine shreds 
by a rajfidly revolving circular knife brought down upon them 
by suitable mechanism, at the proper intervals. The cutting is 
thus more cleanly effected, without the bruising which occurs 
when the separation is effected by the chopping action of the 
long knife usually employed. 6. A gas-engine, for small powers. 
The explosion of the gas is not effected in the cylinder or inter- 
mittently, but is performed continuously in a separate vessel, 
into a continuation of which water is injected, and the resulting 
steam and hot products of combustion Work the engine in pre- 
cisely the same way as steam works a steam-engine. This 
species of gas-engine is of small size, relatively with the power 
jvodneed, and can be sold at a moderate price. — 3id, 
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8TEAM PAYIKQ MACHINE. 

A Steam Paving Machine has recently been introdnced in 
Pciris, and made use of by the municipality for the repair of the 
streets of that city. This machine consists of a small steam- 
engine on wheels, drawn by one hqrse, to the rear of which is 
attached the " paviour/' which is forced upon the ground by a 
blow from the piston, and slides on a bar some 6 ft. long, and 
can thus be directed by the driver to any stone which requires 
forcing home. This machine was lately at work in the Eue de 
Grenelle, and is considered a success. 



ENGINEERING AND MAC&INEBY IN WEST YORK6HIBE. 

The following intelligence dates from Leeds the middle of 
November 1870 : While the various large ironworks of the West 
Yorkshire district are for the autumn unusually busy, it is a 
striking fact also that, despite the war, which has been a great 
disadvantage to many other industries, the engineers and machine 
and tool makers of the same neighbourhood are briskly engaged 
in meeting the demands, not only of home, but of foreign cus- 
tomers. At the Airedale foundry and engine works (Messrs. 
Kiston & Co.), the senior partner in which firm is the oldest 
locomotive maker now living, 40 locomotives have been made for 
Russia. The work has been pushed forward very much lately 
in order to get the number completed before the stoppage by ice 
of the northern navigation. Two smaller engines have also been 
made for the new narrow gauge, which has to some extent been 
adopted in the country of the Czar. Locomotives are in progress, 
too, at these works for the Scinde Railway Company. The 
moulding, fitting, and erecting shops are busy hastening forward 
the completion of two powerful Cornish pumping-engines — one 
for the Wakefield and the other for the Scarborough Waterworks. 
An hydraulic pumping-engine, on a new plan, which is to be 
worked in some Cumberland mines, is in an advanced state. For 
the special machinery made in Leeds there is an extraordinary 
inquiry. Messrs. Greenwood & Batley have large orders on 
hand for cartridge and ball machinery, as well as for every 
species of mechanism necessary to the production of sms^l arms, 
whether they be such as are the choice of our own Government 
or of the Turkish, Austrian, Danish, &c. The Spaniards have 
given out an important order in this department. Messrs. 
Greenwood & Batley have also on hand a large gun-factor for 
the Council of India. By this is meant that they have to pro- 
vide everything for the construction qf the Indian field-gun, its 
ammunition, and projectiles. The silk machinery of this fiLrm, 
notwithstanding its high price as compared with the workman- 
ship of other inventors and machinists, is now in far greater 
demand by the home silk-spinners than it has ever been. Very 
important improvements have recently been made in their cele- 
brated machines for working both long and short dressed silk. 



MECHANICAX XSJ) USEFT7L ARTS. 57 

Though the war has to a great extent interrupted the foreign silk 
trade, the Swiss are still able to send orders for these new 
machines. The orders oflfered last week by the French to Leeds 
liackle and gill makers, for unlimited supplies of chassepot 
needles, have, as was anticipated, been transferred to Switzer- 
land. __^ 

A NEW STEAM SAWMILL. 

A NEW sort of Circular Sawmill has recently been started in 
one of the forests in the vicinity of Worcester, United States, 
and is described in the American BaUway Times. The saw 
(some 6 ft. diameter) is placed directly upon the crank-shaft of 
the engine, thus doing away with the expensive and troublesome 
belt usually employed. The cylinder is placed vertically directly 
above the crank, at the top of a pedestal-like frame, and works 
a 7-in. piston upon a 6-in. crank, by means of the usual con- 
nections. A 600-pound flywheel is placed upon the same 
shaft with the saw. This is a plate-wheel, and is turned all 
over, to ensure perfect balance. The improved log-carriage and 
FettiUg device is employed, and has a sufficient variety of feeds 
to answer all emergencies. This is said to be a simple and 
satisfactory portable sawmill. — Builder. 



AUTOMATIC GEAIN-BINDINO. 

Mb. Cakpenteb, of Fond du Lac, Wisconsin, has succeeded in 
putting into the field an automatic machine, which will cut, 
bind, and deliver its thousands of bundles of grain, without the 
aid of human hands, and without wasting a kernel. Trials 
made during the recent harvest showed that, out of nearly 3,000 
bundles, not above eight or ten would need rebinding ; these had 
straw so short that it was difficult to get the cutter far below 
their heads. Three acres were cut in 2 J hours, without a bundle 
being missed ; and it is believed that in an ordinary clear and 
level field a span of horses would easily cut and bind eight or 
ten acres daily, and probably more. One or two small accidents 
happened, but were speedily repaired. It is not possible, in a 
new and- untried machine, to calculate all the points of greatest 
strain before they are demonstrated on trial. None of the defects 
had anything to do with the principle of the binder, but were 
merely deficiencies in the strength of one or two parts. — Chicago 
Bepuhlican, 

MOTIVE POWER FOR MACHINERY. 

At the last exhibition of the American Institute it seems 
there was shown an elliptic lockstitch Sewing Machine driven by 
an Electric Engine small enough to fit into a common hatbox. A 
series of eight magnets are set on the periphery of a circle, and 
around these revolves an armature of steel which is continu- 
ously propelled by the magnetic action, and thua oi^t&\>^^ >Cci!b 
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machinery that moyee the needle. Connection with this motor is 
had by means of a small slide within reach of the operator, at 
whose will the current may be cat off entirely or the speed of 
the needle graduated as may be desired. 



jacksom's imfboyed yelocipedb. 

Among the many inventions recently patented for Velocipedes, 
we notice one by Mr. W. Jackson, of Caroline-street, Pimlico, 
who proposes to construct his vehicle with four wheels ; two of 
them, the front ones, being very small compared to the hind 
wheels, between which the rider or riders sit. There is no doubt 
but that a great speed could be obtained with this machine with 
perfect safety over ordinary roads. The riders work oscillating 
levers by means of their feet, which communicate a rotatory 
motion to the cranks on the hind axle. The fore carriage, to 
which the front wheels are affixed, is capable of being turned 
in any direction for guiding it, the stem or "perch" passing 
through the frame. The inventor tells us that he has travelled 
fifty miles in a day of ten hours in one of these machines without 
the least fatigue. — Mechanics' Magazine, 



NEW PILE-D&IVEB. 

A VERY ingenious Pile-Driver has been invented in America, 
in which the motive force was derived from the explosion of 
gunpowder. A gunpowder-hammer has now been contrived 
upon the same principle, which may in some cases be used 
beneficially instead of the common steam-hammer. It is pre- 
tended that by this species of hammer the pressure upon the 
iron is continued longer than in common steam-hammers, 
whereby a kneading action is produced that affords time for the 
molten impurities to escape. There is very little doubt that a 
hydraulic kneader would be better than any existing species of 
hammer, as a sudden impact is not so effectual in removing im- 
purities as a slow pressure. — Illustrated London News. 



BECX)VERY OF TREASURE. 

Captain Lodge has returned from China with his divers, 
after the most successful expedition of the kind that has ever 
come under our notice. The ship Hawilla Mitchell was lost in 
August 1869 on the Leuconna Eocks, near Shanghai, and Lloyds' 
agent in his report considered the cargo and treasure hopelessly 
lost, as the depth of water was so great and the position too dan- 
gerous for working. Captain Lodge, however, undertook the 
task, and left England in March last with two experienced divers 
— Messrs. E. Eidyard and William Penk, of Liverpool. The 
diving apparatus, on a new principle and specially constructed 
for deep sea diving, was supplied by Messrs. Siebe & Grorman, 
iSubmarine engineers. Upon their arrival at Shanghai, Captain 
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Jjodge engaged the pilot cutter Maggie, and proceeded to search 
for the wreck. This operation had to be effected by means of a 
boat, as the larger vessel could not proceed so close to the high 
rocks. The diver at length, after a search in various depths, 
varying from 120 ft. to 145 ft., found the wreck, where the after 
part containing the treasure had rolled into deep water — ^viz., 23 
fathoms or thereabouts. After some difficulty Ridyard succeeded 
in obtaining access to tlie treasure-room, where he found that 
some of the dollars were lying in heaps, the worms having eaten 
the wood hoxes so that they were completely riddled. • After 
four successful trips, the last of which proved the most advan- 
tageous, he having worked four hours consecutively under water, 
he sent up the contents of 64 boxes, and returned on deck quite 
exhausted from having worked so long at the great depth men- 
tioned, a feat which was never performed by a diver before this 
occasion. — Times. 

EAISma SUNKEN VESSELS BY BALLOONS. 

Operations have been commenced in the Mersey by Mr. 
Maquay, of Messrs. Bewley & Webb's, of Dublin, to raise the 
steam-tug Brother Jonathan, which is sunk at the southern 
extremity of the Prince's Stage, Liverpool. There will be 4 
balloons calculated to lift 40 tons each, 20 to lift 20 tons, and 12 
to lift 10 tons — total, 680 tons. The balloons are supplied by a 
number of gas generators, and when the latter have been 
"chained " to the balloons affixed, an apparatus is to be lowered 
to the sunken vessel and fastened to it by an iron bolt, and the 
formation of the hydrogen gas in the generator will be commenced, 
which will inflate the balloons and cause them to rise, the vessel 
rising with them. 

MOVING A WINDMILL ENTIEE, FOB SIXTEEN MILES. 

A NOVEL experiment, thoiigh not quite so sensational as the 
moving of a hotel at Chicago, has been the removal of a wind 
flour mill, with all its fittings, from Westacre to Clenchwarton, 
Norfolk. The mill is a wooden structure, and, with its machinery, 
of enormous weight. It stood upon wheels, and having been 
purchased by a man living at Clenchwarton, he determined to 
endeavour to draw it along the road by a traction-engine, but all 
efforts to find one strong enough proved ineffectual; the applica- 
tion, however, of a powerful steam cultivation engine proved more 
successful. In passing along the route various expedients had to be 
tried, such as in ascending a hill the engine proceeded to the 
summit, and then puUed the mill up with a chain ; and so care- 
fully had the task to be performed that it occupied three days to 
make the journey. In crossing the Ouse, it was feared the 
celebrated long bridge would not be strong enough, but the engine 
having first passed over, the mill itself was drawn over, the 
bridge timbers creaking. — Builder, 
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DBE8SIN0 MILLSTONES. 

OoLA.Y*s machine for dressing millstones by a rotating wheel 
armed with a diamond as the cutting-point, which was exhibited 
in Paris in 1867, has come into extended use in this and other 
countries. One main secret of its success has been the use of 
bort, a species of amorphous diamond, instead of the crystalline 
diamond such as glaziers use ; and other forms of apparatus have 
now been introduced, in which the same cutting material is em- 
ployed, but in which the motion of the cutting-point, instead of 
being circular, is longitudinal, as in a planing or ruling machine. 
This last species of apparatus is now being pretty widely adopted. 
But other forms of apparatus could be designed which would equally 
satisfy the required conditions. The essential point in the in- 
vention is the acquisition of a durable cutting-point. That at- 
tained, the mechanical details for its application become obvious, 
and various alternative forms of apparatus may be employed. 



NEW MOTIVE POWER. 

A PA.PER has been read to the British Association " On certain 
Mechanical Improvements in Obtaining Motive Power" by Mr. 
Eaton. He recalled to mind his description of the Warsop 
aero-steam engine at Exeter, and his promise to communicate 
the results of further trials of the system, which had now been 
made in several places. A well-known Lancashire firm had 
built one of the engines for use in their own works, and had used 
it at a consumption of 60 cwt. of coal per week with the air, as 
against 86 cwt. per week when the air was shut off. Without the 
air an average pressure of 33 J lb. was shown ; with it a pressure 
of 4 7 lb. An engine of the best construction, built for himself 
in London, showed with the air a gain of 24J per cent, in work 
done at ordinary speed, and a gain of 33^ per cent, at a higher 
speed. The consumption of ordinary Welsh engine coal was, with 
steam only, 6*88 lb. per actual horse-power per hour ; with steam 
and air, 4*72 lb., or a gain of 1*16 lb. per horse-power per hour, 
a very valuable economy. Experiments were at present being 
carried on with locomotive engines ; and some experiments with 
condensing engines, made at the suggestion of Professor Kankine, 
showed the vacuum to be much less interfered with than had 
been expected, and that the extra steam generated counter- 
balanced the loss of vacuum, while the fuel consumption was 
alike under the two principles. The inventor was convinced that 
he could improve the condensing engine proper, and his perse- 
verance has lately been rewarded by a success that will prove an 
invaluable boon to all owners of steam vessels. The paper con- 
cluded by an expression of appreciation of the facilities that 
had everywhere been afforded, especially by the authorities, of 
the Admiralty, for testing the invention. 
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THE BATLTTAY SYSTEM. 

Mb. Vigkoixes, in addressing the British Association upon 
this subject, commenced by alluding to the fact that that day 40 
years ago the Liverpool and Manchester Eailway was opened. 
He (Mr. Vignolles) was personally concerned in that interesting 
event, which was mainly due to the public spirit of the merchants 
of Liverpool, and to the tact and unwearied energy of the late 
Henry Booth. It was a curious fact that the British Association 
and Uie railway system had their birth in the same year, and 
Liverpool was, therefore, a most appropriate place for its fortieth 
annual meeting. Alluding next to the fact that the section was 
the one in which science as affecting military and naval matters 
afforded subjects of discussion, Mr. Vignolles said, "I think I 
shall be disabusing the minds of many who have supposed this 
country is not prepared, or that the Government have been un- 
aware of the necessity for creating the best means of communi- 
cation in the event of invasion or war, by stating that for 
several years the military department at the Horse Guards and 
the chief engineers of the country have been in constant com- 
munication, and have formed deliberate arrangements by which, 
in tlie event of any casualty occurring, such as the invasion of 
the country, the whole of the military forces of the country — 
100,000 men — if we had them at our disposal, might be in 48 
hours brought to any one point of assault." Mr. Vignolles 
next point^ out by extracts from Kinglake's Crimean War that 
in fine weather, without opposition, and under the guns of the 
fleet, it took five days to land 26,000 troops, 1,000 horses, and 
60 guns. These facts, Mr. Vignolles said, would, he hoped, be 
some consolation to the old soldiers and old women as to our 
alleged "want of preparation." — Times. 



RAILWAY gauges. 

The following papers have been read to the Mechanical Section 
of the British Association : — " On the Gauge of Eailway s of the 
Future," by Mr. E. J. Fairlie. — The author's argument was to 
show that a 3-ft. gauge line could carry, and had been proved to 
carry, two and a half times as many tons of traffic as were now, 
for instance, carried over the 4-ft. S^-in. gauge of the North- 
Western Eailway, and this without an additional shilling for 
haulage. Every inch added to the width of a gauge beyond 
what was absolutely necessary for the traffic would necessarily 
add to the cost of construction, increase the proportion of dead 
weight, increase the cost of working, and in consequence increase 
the tariff to the public : thus, by just so much reducing the 
width of the line, railways could be made cheaply, and at the 
same time thoroughly efficient. There was no country too poor 
to have railways sufficient for its requirements, and they fur- 
nished the cheapest possible mode of transport. 

Mr. J. B. Fell read a paper commendatory oi l\ib ii"M;itc>^ Vcl 
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opposition to the broad gauge principle, and also on the appli- 
cation of the centre-rail system to mountain lines, as in the case of 
the Mont Cenis line and of a railway in Brazil. He said about 
forty millions sterling had been invested in lines that had proved 
hitherto unproductive ; and if the total capital expended on 
broad-gauge railways had been laid out on narrow lines, about 
double the actual length could have been laid down for the out- 
lay. To illustrate the economy and carrying capacity of a 
narrow-gauge line, he had constructed a mile of lines on an 
8-in. gauge, at Low Fumess, in Lancashiro, at a cost of 1,000^. 
It was capable of carrying from 100,000 to 160,000 tons a year; 
and it would run at the rate of 16 to 20 miles an hour with 
steadiness and perfect safety. This plan of railway would be 
especially useful for military purposes in such expeditions as 
that in Abyssinia ; and he had submitted his plans to the War 
Office authorities, who now had them under consideration. 



THE ORIGIN OF THE IXKJOMOTTVB. 

In the matter of priority of invention, or, rather, attempts at 
land propulsion by steam, the French may well claim to be our 
devan<;iers. The first steam carriage seems to have been made 
by a Fi-enchman, Cugnot, in the year 1769 — that same marvellous 
year which witnessed the birth of Napoleon I., Wellington, 
Humboldt, Mehemet Ali, Lord Castlereagh, and the first patent 
of Arkwright, the first patent of Watt, as also some other events 
almost as great in their eventual influence on the present era. 
An engine made by Cugnot is still in existence in the Conserva- 
toire des Arts et Metiers at Paris. It has a copper boiler, very 
much like a common kettle without the handle and spout, 
furnishing with, steam a pair of LS-in. single-acting cylinders. 
The engine propels a single driving-wheel, which is roughened 
on its periphery. Although this engine bears considerable testi- 
mony to the mechanical genius of its inventor, it was unsuccess- 
ful, having got overturned once or twice on the very bad roads 
then existing in France, and it was put on one side. It "was 
stated, however, that arranp^ements were made, in 1801, to put it 
to work in the presence of Napoleon Bonapt»rte. The departure, 
however, of Napoleon for Egypt prevented the trial, a circum- 
stance which recalls Fulton's subsequent unsuccessful negotiations 
with Napoleon for aid in attempting marine propulsion by steam. 
Watt then, in 1784, patented a locomotive engine, the boiler of 
which was to be of *' wood," hooped like a beer-barrel. Watt, 
however, had not much faith in steam carriages, and he objected 
to the attempts made in this direction, in 1784, by William 
Murdoch, his very able assistant. The miniature engine made 
by Murdoch in that year is still in existence. Careful and 
elaborate researches, such as those made by the late Zerah 
Colburn, into the history of the locomotive, seem to more and 
more confirm existing impressions as to the great part done by 
Trevethick in the introduction of the locomotive engine. — 
Mechanics* Magazine. 
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LOCOMOTIVBS "WITHOUT BAILWAYS. 

It appears, by the Eeports on Thomson's "Eoad Steamer** made 
to the War Department, that this engine, unless perhaps for 
hunting purposes, is far more useful than any horse. Mr. An- 
derson, the superintendent of machinery, says he has " come to 
the conclusion that the question of steam traction on common 
roads is now completely solved," that the application of the india- 
rubber tire is a perfect success, that it opens up an entirely new 
field, and that he looks upon this application as a discovery 
rather than an invention. The wheel and its tire may be de- 
scribed as consisting of a broad iron tire with narrow flanges, 
upon which is placed a ring of soft vulcanised india-rubber ; this 
ring is about 12 in. in width and 5 in. in thickness, which thus 
surrounds the iron tire, and is kept in its place by the flanges ; 
then over the india-rubber there is placed an endless chain of 
steel plates, which is the portion of the wheel that comes into 
actual contact with the rough road, the reticulated chain being 
connected by a sort of vertebra at each side of the wheel. The 
india-rubber tire and this ring of steel plates have no rigid con- 
nection, but are at perfect liberty to move round as they please 
without consulting each other, or even without the concurrence 
of the inner ring of the wheel which they both enclose. Mr. 
Anderson states that the reason why this wheel is so efficient is 
because the soft india-rubber allows it to flatten upon the road, 
whether rough or smooth. The wheel, being a circle, if it is a 
rigid structure, presents but a small surface, but this wheel con- 
forms to every irregularity for a space of nearly 2 ft. by the 
weight df the engine causing the india-rubber to collapse, and so 
producing a change of form. 

In the construction of the road steamer the greater portion of 
the weight, including the boiler, rests upon the driving wheels; 
the third wheel in front is for guiding the direction of move- 
ment, and is perfectly under control. In the course of experi- 
ments witnessed by Mr. Anderson the engine went up a zigzag 
labyrinth of courts, and it can describe any figure almost in a 
space of twice its length. The boiler employed is an independent 
invention adapted to the carriage. Its chief peculiarity is the 
copper pot for holding boiling water within the furnace, and it is 
so contrived that if the boiler contains any water the pot will 
have a full supply. This arrangement keeps the centre of gravity 
low, and allows the engine to run up hills of 1 in 10, or go along 
an angle of 35 deg. On the first day Mr. Anderson saw it in 
Leith the streets were very wet and adhesive. A train of wag- 
gons containing 10 tons of flour, besides their own weight, were 
standing at the bottom of a slippery street, with a gnidient of 
about 1 in 17 ; to this train the little engine was attached, and 
awaj it marched as if it had no load, went up to the top of the 
hill, and then down on the other side, no breaks being required. 
After depositing its load somewhere in Leith, it ran down to the 
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Fortobello seashore at the rate of ten miles an honr. On sur- 
veying the sands, Mr. Anderson says, it seemed an impossibility 
that it could walk on such soft sinking ground, but on it rushed 
through all, over some quicksands, ran into the sea and along its 
edge in every direction in the most wonderful manner. It then, 
after returning from the seaside, removed an old boiler from the 
docks to a yard at some distance. The boiler and waggon, with 
the fastening chains, weighed upwards of 22 tons, and the boiler 
on the waggon stood 8ome 25 ft. high. Up to this the engine 
backed, then marched off with its load along the quay, over a 
rising swing bridge and along other quays, until it reached its 
destination. The charm of the performance, Mr. Anderson re- 
marks, was in the way in which it was done. No shouting, no 
refractory or desultory pulling of horses, but by the expenditure 
of a few pounds of coals and water the whole was accomplished 
with ease and celerity ; and so accustomed are the people in 
Leith to its performance that no notice was taken of it except by 
the country horses, for the town horses seem to know that it is 
their friend rather than their enemy. — Pall Mall Ga^itte. 



FAIBL1B*S DOUBLE BOOIE ENGINE. 

Experiments for testing this new engine have been made on 
the Festiniog Railway, the gauge of which is only I ft. 11 J in. 
The ordinary engines weigh about 10 tons, coaled and watered, 
and the tenders a little over a ton. The passenger carriages are 
about 6 ft. wide and 6 ft. 6 in. high in the centre, with seats 
for 14 passengers. All the new carriages were made with cross 
seats, and carry 3 on each scat. The passenger carriages and 
goods trucks carry about three times their own weight of paying 
load. The carriage wheels are 18 in. in diameter, and the floors 
of the vehicles only about 7 in. above the roadway. The experi- 
ments had two distinct objects — to test, first, the comparative 
smoothness and steadiness of the Fairlie engine against the 
ordinary engine while remaining on a straight and level road, 
because in the opinion of many the Fairlie engine was admitted 
steady on curves, but by reason of the bogies it was thought it 
would be unsteady on the straight, which was clearly demonstrated 
to be a fallacy ; and, secondly, their power. The Fairlie engine, 
it was shown, could work on rails of much less weight and re- 
quire much less maintaining than any ordinary engine of the 
same weight for wheel. The next test related to the comparative 
power of the two classes of engine. " The Welsh Pony " was 
yoked to a train of 77 slate trucks, the weight of the train being 
193 tons 13 cwt., exclusive of engine and tender. " The Welsh 
Pony" and engines of the same class are about 10 J tons in 
weight, and their tenders about a ton and a quarter, coaled and 
watered. Mr. Fairlie*s " Little Wonder," which represents two 
engines, both exercising traction power, weighs about 19 J tons. 
The Pony broke down. Nine trucks were taken oflf, and the 31 
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were managed by the Pony. The same 77 loaded trucks were 
taken in tow by the " Little Wonder," and were carried at a brisk 
pace through everything, until it was purposely stopped to return 
to Portmadoc, having clearly shown its power of taking the load 
right away. The " Little Wonder " took a very long train to 
Pestiniog, 414 yds It consisted of 125 trucks, 7 passenger 
carriages, and a boat carriage, besides the engine. The weight 
of the train was 114 tons. The distance between Portmadoc 
and Festiniog was rather less than 14 miles. The continuous 
rise was by gradients 6f, for the greater part, 1 in 85. The 
train was on as many as five curves at one time, and on several 
occasions the engine was moving in a completely opposite direc- 
tion to the last 20 waggons. The opinions in favour of the 
Fairlie engine were strong and unanimous, and decidedly favour- 
able to the bogie, as being much more sleady and powerful 
than the ordinary engine, and as furnishing a solution of the 
problem how to supply with railways that would pay the districts 
and coim tries as yet unprovided with them. Mr. Spoon er, the 
manager of the Festiniog Railway, stated that there was a 
saving of 50 per cent, in favour of the double bogie Fairlie en- 
gine on the weight hauled. Mr. Roberts, of the Brecon and 
Merthyr Railway, stated that the " Progress " (Fairlie's double 
bogie), with a consumption of 34 tons 6 cwt. of coal, hauled 6,600 
tons in the same time as the " Cyclops " or " Severn " hauled 
4,576 tons, with an average consumption of ooal of 31 tons 13 
cwt.; or, in other words, the "Progress," with a consumption of 
9*7 per cent, more coal, did 44*5 per cent, more work, the total 
cost for the "Progress" being 7'lSd. per mile, while the average 
of the "Cyclops " and " Severn " was eSid. The " Progress" did 
44*5 per cent more duty at an increased cost of only O'Sid. per 
mile, or the total cost of hauling the 6,600 tons with engines of 
the " Cyclops " or " Severn" class would be 35Z. lis. Sd., as com- 
pared with 27^. 198. 9d., the cost of haulage with the "Progress." 
— limes. 

Sm JOSEPH WHITWOBTH ON KAILWAY AXLES. 

The sad railway accident at Newark, caused by the breaking 
of a Railway Axle through unsoundness of material, which has 
caused the death of eighteen persons and the destruction of 
much valuable property, must make railway directors extremely 
anxious to adopt all possible means of detecting and discovering 
unsoondneRS in the material used for railway carriage axles. 
The best method that can be adopted for the purpose is that of 
drilling a hole through the centre of the axle, throughout its 
length, thus opening up to inspection and examination that part 
of the material which, in the case of ordinary manufacture, is 
moet subject to unsoundness. The hole should be about 1 in. 
in diameter, and, with suitable mechanical arrangements, might 
be drilled at an average cost of about 1^. 6d. per axle. With 
the outside turned and the inside thus exposed to vieiw, ^ ^^tvq\x^ 

IS 
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flaw in an axle, which is only about 4^ in. in diameter, could 
hardly escape discovery. The plan would also diminish the 
tendency of the axle to get heated, and, by removing the material 
near the neutral axis, would, under the circumstances, reduce 
the internal strains and render the axle safer. It is of great 
importance both to give proper diameters to every portion of 
the length of the axle, and to avoid all approach to ' sudden 
chsingH of diameter. .«_^_ 

CYLINDRICAL IRON RAILWAY CARRIAGES. 

A NEW Carriage for Passengers has been patented by Mr. "W. 
N. Macartney, of Glasgow. It is made of wrought-iron firmly 
riveted in the form of a cylinder, partaking more or less of a 
complete circle in its cross section, as the strongest shape into 
which a given weight of metal can be put. The doors may be 
made in the side, but they are arranged, as most suitable, in 
each end, opening out into a platform, which, when the train is 
in motion, serves as a means of communication through all the 
carriages. The opening for the windows are in the same posi- 
tion as in ordinary carriages, and the seats can either be made 
across or along the carriage. In either case, owing to the 
slightly increased breadth, a passage is left from one end of the 
carriage to the other. The iron plates of the carriage, owing to 
the circular shape, require little if any framework, and the few 
ribs necessary are utilised for ventilation. All the interior is 
cushioned, except the floor, with non-conducting and non-com- 
bustible material. Stoves are provided for heating. The plat- 
form is utilised as a great collision buffer. The roof is extended 
over the platform, and while serving as a cover, is also a buffer, 
on the same principle as the platform underneath. For his in- 
vention the patentee claims many advantages. — Builder, 

NORWEGIAN RAILWAY. — ^FIRE BRIGADE. 

On August 20, the Duke of Sutherland returned to Dunrobin 
Castle from his inspection of the Norwegian Narrow-gauge Rail- 
ways, which his Grace made in company with Mr. Fowler, of 
Braemore. Upwards of 100 miles of railway on the 3 ft. 6 in. 
gauge have been constructed in Norway by Mr. Carl Pehl, the 
Government engineer, and they have been most successful for 
the light traffic of that coimtry in their economical construction, 
and ^e convenience of their smaller carriages and waggons. 
The supporters of this system have no doubt that, if the northern 
parts of Scotland could have had the advantages of such a cheap 
description of railways, a much greater extent of the country 
would before now have been supplied with railway accommoda- 
tion. The average cost per mile, including plant, is about 
4,000/., and the works of the railway and stations and the 
quality of the plant are said to be all that could be desired for 
jmhllc convenience. On the afternuon of his Grace leaving 
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ChHstiania the authorities of the town requested that he would 
review the Fire Brigade, which, with his usual kindness, the 
Duke immediately consented to do. The arrangements of the 
brigade at Christiania are unusually efficient for a town of 
60,000 inhabitants. A body of 62 firemen under Captain 
Andersen are on daily duty, and a body of 1,300 trained volun- 
teers are quickly available (on a signal of guns firing) to work 
the fire-engines. From the central office in the market-place a 
telegraph communicates with three main stations, and 36 sub- 
sidiary ones are in different parts of the town. The review con- 
sisted in calling out the firemen and engines from each station 
to the site of an imaginary fire near the University, where all 
the operations of water supply thrown on a model house, as- 
cending by ladders, sending them down fire-escapes, &c., were 
gone through with great energy and rapidity. Captain Andersen 
and his crew were delighted with his Grace's practical knowledge 
of everything connected with their work, and they expressed 
their gratification that they had been reviewed by one who had 
done so much to encourage improvement in the machines for 
saving life and property from fire. On the conclusion of the 
review, which exhibited much smartness of drill, the men were 
drawn up in line, and, at the suggestion of their captain, gave 
three hearty cheers for the Duke of Sutherland. — Inverness 
Courier, 



THE TRAMWAYS OP LONDON. 

In the Report of the District Surveyor of the Holborn Board 
of Works, he proposes that Tramways should be composed of 
blocks of granite stone, laid end to end, in 6 ft. lengths, and 
with a wearing surface of 18 in. ; that the inner edges of the 
stones should be 4 ft. 6 in. apart, and this epace should be paved 
with granite cubes 3 in. wide, and of the same depth as the tram 
stones, 9 in. 

There should be a clear space of 2 ft. between the two lines 
of trams, and this, with the remaining width of the street, 
should also be paved with granite cubes. That the whole 
should rest on a substratum of concrete, composed of hydraulic 
lime and clean Thames ballast, and be of the uniform depth of 
12 in. all over. 

In setting out the trams, the centre of the street should be 
found, which should serve as the centre line of the 2 ft. space ; 
thus, the trams would approach to or be removed from the foot- 
way, according as the width of the street increased or diminished. 
The whole width of the two lines of trams and the space between 
would be 17 ft., which would leave ample margins on each side 
in streets of such width as Oxford Street and Holborn. In 
clearing cab ranks or safety crossings, placed in the middle of 
the road, the trams would be inclined towards the footways 
until the detractions were passed. — Mechanic^ MogoziiM, 

s2 
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PKETTMATIC TUITNBLS AND RFBA. 

CoLoxEL Sabinr has read to the British Association a paper 
*' On Pneumatic Transmission through Tunnels and Pipes." 
He said that for the purposes of transmitting light parcels by 
means of pneumatic tunnels, he would employ hydrc^en gas in 
the proportion of 1 to 2^ of atmospheric air, than which it was 
a better agent, and the plan would be economical by reducing 
the size of the large tubes required when common air was em- 
ployed. Small pneumatic tubes might be worked more profitably 
than large ones, and the working of small tubes for transmitting 
letters between the several post-offices in London and other 
large cities had already proved their economic practicability. 
As to applying the principle to railway traffic, passengers and 
goods, he did not believe that a pneumatic line working through 
a long tunnel could ever be applied so economically as to be 
equivalent to steam power. 

THE CHRONOGRAPH. 

A Chronoorafh for recording the speed of a cannon-ball 
fired from a gun, at different parts of its course, has been for 
some years in use : one invented by a Belgian officer ; another, 
the best of its kind, by the Rev. F. Bashfortb, of Plnmstead. 
But something more than this was wanted— namely, to know 
what was the movement of a projectile within the gun itself ; 
and this something more is accomplished by the chronoscope 
invented by Captain Andrew Noble, of the Elswick Ordnance 
Wbrks, Newcastle-on-Tyne. It is a singularly ingenious ma- 
chine. It comprises wheelwork, set in motion by a heavy 
weight, a dial which indicates the rate of motion, and a series of 
discs rotating on a common axis. Immediately in front of the 
edge of each disc is placed the terminal of an electric wire, the 
other end of which is connected with a gun, at perhaps fifty or 
a hundred yards distance. Through the sides of the gun, at 
regular distances from breech to muzzle, iron plugs are screwed. 
In the centre of each plug works a piston, which, by pressure 
against its inner end, can be pushed slightly outwards : to its 
outer end the wire is attached. When all is ready, the discs of 
the chronoscope are made to rotate by the wheelwork with great 
velocity, — the gun is fired, — the ball, or projectile, as it rushes 
along the bore pushes the inner ends of the pistons one after 
the other, — the outer ends give a slight jump, sufficient, how- 
ever, to cut the wires thereto attached, and by this cutting a 
spark is on the instant produced at the terminal on the chrono- 
scope. The edges of the discs are coated with white paper, 
under a film of lampblack. The spark burns off a minut« speck 
of the black, and discloses an equally minute speck of the white 
paper. The first spark comes, of course, from the wire nearest 
the breech, and the last from the one nearest the muzzle, and 
from, the intermediate ones in their order. The time between 
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one and the other is almost inconceiyably small; but as the 
cbronoscope will measure the hundred -thousandth part of a 
second, the movement of the projectile along the gun is ac- 
curatelj recorded bj the specks on the discs, and is read off on 
a scale to four to five places of decimals. At Burlington House 
the gun was represented by a service rifle charged with gun- 
cotton, which makes no smoke ; but the results were similar to 
those produced by one of the 3001b. projectiles fired at Wool- 
wich, and excited much admiration. They were witnessed also 
on the following Monday by Mr. Childers and a select party of 
naval and military officers, who now understand that by the 
experiments already made with the chronoscope, our knowledge 
of the behaviour of different kinds of gunpowder has been so 
much extended as to lead to greater efficiency with less cost in 
artillery practice; and at the same time the experimentalists 
are arriving at conclusions as to the pressure of the gases on 
the inside of the gun. — Mechanics* Magazine, 

AN AERO-STEAM ENGINE. 

This is the invention of Mr. George Warsop, a working 
mechanic at Nottingham. The essential feature of the arrange- 
ment is the addition of an Air-pump to an ordinary High-pressure 
Steam Engine. Air condensed from this pump is driven into a 
tube, which is carried at first within the exhaust steam pipe, 
next in a spiral course within the funnel, and finally enters at 
the lower part of the boiler, where it terminates in a large 
circle, pierced by numerous very fine openings, from which the 
compressed and heated air bubbles up through the water, im- 
parting heat to it, breaking up its cohesion, and, so to speak, 
preparing for its ebullition. The experiments, which were made 
some time since by Messrs. Easton and Amos, showed that this 
invention saved 47 per cent, of fuel. It has now been applied to 
marine engines, and an experiment has been made with the 
Fox^ an iron screw steamer which has been built for the coasting 
trade. It was found that the system prevented " priming," a 
result which resembles the boiling over of a saucepan. Arrange- 
ments have been made to compare for several months the per- 
formances of the Fox with those of another vessel belonging to 
the same owners, but to which the invention has not been 
applied. The Times says the system has as yet only been made 
profitably applicable to high pressure boilers, but the inventor 
feels sure of being able to apply it also to condensing engines. 
If it should be found to fulfil only half its present promise, it 
will effect an annual saving, the amount of which it would be 
almost impossible to calculate, and its use would become a matter 
of necessity wherever the profits of manufacture are curtailed by 
the influence of competition. 
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NBW APPLICATION OF 8TBAM. 

An experiment has been made at the Easter-road Barracks by 
the Edinburgh Militia Artillery, which is noteworthy as probably 
the first time that heavy guns of position hare been handled 
with ease and rapidity without horses, bullocks, or elephants. 
By means of Thomson's road steamer two guns of 60 cwt. were 
moved at six miles an hour, and wheeled while moving at that 
rate in a space eight vards in breadth. They were placed in 
position with a precision and rapidity that could scarcely be 
Httained by any other means with guns of equal weight. This, 
it may be remarked, is the first time that Thomson's road 
steamers have been actually applied to heavy artillery. It is 
extremely probable that they will be largely used in future mili- 
tary operations. We understand that a number of these engines 
is being made for the British and Indian Governments, and 
that they will in future probably be in constant use by all civi- 
lised armies. 

FRICTION OF STEAM ENGINES. 

The difficulties which lie in the way of ascertaining by actual 
experiment what the Frictional Resistance of an Engine is are 
very great, and to this cause no doubt is to be attributed the 
greater portion of the existing ignorance of the subject. The 
obstacles in the way are of two kinds. In the first place, it is 
very difficult to put a dynamometer or brake on lai^ engines 
whereby to ascertain their duty ; and, in the second place, the 
amount of friction varies not only in different engines, but in the 
same engines in a very extraordinary way. As regards the first 
difficulty, we can, in the case of pumping engines, ascertain pre- 
cisely how many foot-poimds of work an engine actually gives 
out in the shape of useful effect, while the indicator shows the 
work done in the piston ; but from these data it is impossible to 
calculate engine friction exactly, because our calculations are 
complicated by the greater or less efficiency of the pumps. It is 
possible that nothing can be more deceptive than the results ob- 
tained from pumping engines, and therefore we have no hesita- 
tion in rejecting their aid in dealing with questions of engine 
friction. Practically, the only generally available test is the 
indicator used with the engine light and the engine loaded ; but 
diagrams taken thus do not account for the extra friction due to 
the performance of work, though useful to some extent in their 
way ; but no investigation of the qualities of an engine can be re- 
garded as complete unless the dynamometer is used as well as 
the indicator. — Engineer. 

NEW STEAM GUN. 

The idea of a Steam Gun to throw a hail of bullets is not alto- 
gether a new one, but in a long letter to the T^mes Mr. Henry 
Bessemer revives it, and strongly recommends that it should be 
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carried into practice. He caleidates that the force of a steam 
fire-engine is sufficient, if properly applied, to throw 2,540 
Enfield ballets one mile in vertical height per minute, with an 
expenditure of about 5 lbs. of coal and three gallons of water. 
He therefore proposes the construction of small engines, capable 
of easy movement from place to place, and working at a pressure 
of about 150 lbs. on the square inch. The steam at such a pres- 
sure would escape at the rate of about 1,900 ft. per second, and 
this, he calculates, would impart to a bullet an initial velocity of 
at least 1,600 ft. per second. 



STEAM BOIXEBS. 

The Surveyor to the Poplar District Board of Works, in pre- 
senting his usual reports, specially called attention to a report on 
one of Messrs. Aveling and Porter's Steam Rollers for consoli- 
dating the roads. The report states that nearly 57^ tons of 
material were consolidated per day. The maximum quantity of 
broken granite and Bombay stone used in one year throughout 
the district is 4,723 tons, which would employ the roller in ques- 
tion 82 J days, or little more than three months in the year. The 
surveyor is of opinion that for the present it is better to hire 
than to purchase the roller. As to the advisability of using it, he 
said there could not be two opinions. The short experience they 
had had of its utility was very satisfactory, and the additional 
cost over the old system of repairing is not Hd. per square yard, 
which would be more than compensated for when the work was 
once done, over and above the decided advantage experienced to 
the carriage traffic, and, he might add, to the public generally. 
The chairman suggested the sending of a communication embo- 
dying their experience of the use of steam rollers to the Com- 
mercial-road Trustee Board, and the clerk was desired to carry 
out the suggestion forthwith. —Builder, 

SPHEBICAL STEAM ENGINE GOVERNOB. 

A NEW and original form of Steam Engine Governor is now 
being introduced to public notice by Mr. John Bourne, whose 
inventions are always of such an essentially practical nature as 
to command both attention and success. The action of the go- 
vernor primarily depends upon an elastic sphere of brass, which 
changes its figure during rapid rotation. This change of figure 
is made to act upon the throttle- valve, and so to regulate the 
Bpeed of the engine. This ingenious apparatus contains a 
hollow sphere, which is made of thin brass, rendered elastic by 
hammering and divided into segments. On one end of the cen- 
tral spindle is a brass nut, which is prolonged outwards and ter- 
minates with a small hand wheel. By means of this wheel and 
nut the valve is opened or shut, and by it also the point of cut- 
off is regulated. The spindle is screwed into the valve, and both 
are prevented from revolving by a flat rib, which is cast on the 
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under side of the Talve cover, a similar rib being formed on the 
valre, and with which the rib on the corer engages. On the 
extreme end of the spindle is a nut, which keeps the hand wheel 
and nut in the position in which it is set. This nut also serves 
a second purpose, that of a lubricator, being fitted as an oil cup. 
The brass is turned with grooves and forms a thrust bearing for 
the upper part of the sphere in a manner similar to that adopted 
for screw propeller shafts. The ribs of this brass work in cor- 
responding grooves in the metal gap which encircles them, and 
to which the upper portion of the brass sphere is attached. The 
base of the elastic sphere is attached to a sleeve, which is made 
in one with the pulley, over which a gut band &om the crank 
shaft of the engine passes, and which gives rotation to the ball. 
The sleeve revolves freely upon the fixed portion of the valve 
casing, and is prevented from rising upon it by a collar, which is 
fixed by a side screw to the end. The governor may be made to 
operate on any other kind of throttle valve, and can be fitted to 
existing engines. It will be seen that when the ball is put into 
revolution the centrifugal force causes the poles to approach each 
other. As, however, the lower pole is confined to the same hori- 
zontal plane, the whole vertical motion occurs at the upper pole, 
and depresses the spindle and closes the throttle valve to a cor- 
responding extent. The action of this governor is very perfect, 
it being extremely sensitive, as was evidenced by one which we 
lately examined at Mr. Bourne's offices. No 66, Mark-lane, Lon- 
don. Whilst the governor was worked at a regular steady speed 
the valve remained open ; on suddenly increasing the speed, how- 
ever, the sphere became depressed and the valve closed. The 
governors are made with spheres 6 in., 9 in., and 12 in. in 
diameter, being proportioned for 3 in., 4^ in., and 6 in. steam 
pipes. Mr. Bourne's governor may be fitted to any engine, sta- 
tionary, marine, or locomotive, and one of its special features is 
that it may be worked in any position, either vertical, as repre- 
sented in our engraving, horizontal or inverted, or at any inter- 
mediate angle, gravity having no effect upon its action, as with 
most ball governors. As a marine governor this apparatus is 
especially suitable, being unaffected by the rolling or pitching of 
the vessel. Mr Bourne has succeeded in producing an efficient, 
compact, and elegant apparatus, which will doubtless come into 
extensive use. It adds one more testimony to his ingenuity and ' 
mechanical ability, and like the rest of his inventions, is based 
upon correct and sound principles. — Mechanics^ Magazine. 



DANQEBS OF KITCHEN BOILERS. 



A Correspondent, in the Builder of March 12, points out " the 
great danger that exists in all closed Kitchen Boilers that are not 
provided with adequate safety-valves, whenever a frost occurs 
severe enough to freeze the water in the communication-pipes ; 
but the article takes no notice of the danger of explosion from 
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another source, which by most people would be quite unsuspected, 
— as it was, in fact, by me. I refer to the partial or complete 
stoppage of the pipes from a deposit of iron in the form of very 
hard concretions adhering most firmly all along the bore. 

" Finding the action of my apparatus (which consists of 
a closed boiler supplying a bath about 13 ft. above it) un- 
satisfactory after being in use five or six years, I took it down, 
and found the pipes lined throughout with a solid irony con- 
cretion. Very fortunate it was for me that I did examine into 
the matter, for the concretions had in parts so nearly closed the 
bore of the pipes, that if I had continued the use of the apparatus 
a year or two longer, I am convinced the stoppage would have 
become complete, and an explosion inevitable. 

" The water used is remarkably pure, containing no appreciable 
quantity of lime or iron, so that die concretions must have been 
derived from the boiler and pipes. That a deposit should take 
place might have been expected, but its extreme hardness and 
solidity did surprise me. 

" It may be observed that such boilers supplied with calcareous 
water must be liable to the same danger, though I am not aware 
that any instances have been recorded. 

** One object in writing, is to inquire how the report of the 
* Manchester Steam Users' Association ' may be obtained? as I 
observe your article quotes from their chief engineer a promise 
of entering on the subject of safety-valves for such boilers." — 
Communicated to the Mechanics' Magazine, 

BOILER EXPLOSIONS. 

At a meeting of the Midland Steam Boiler Inspection and 
Assurance Company in "Wolverhampton, the engineer-in-chief 
(Mr. E. B. Marten) presented a Report., showing that as far as 
ascertained, and excluding domestic boilers, there had been 59 
Boiler Explosions in the year ending December, 1869, causing the 
death of 87 and injury to 128 persons. The largest number of 
explosions have been at collieries or mines. The class of boiler 
which has most frequently exploded and killed and injured the 
greatest number, has been the "Cornish" or "Lancashire," or 
other similar boilers externally fired. Nearly the same number 
of plain cylinder boilers externally fired have exploded, but with 
less fatal results. The explosions have resulted from simple and 
well-known causes, most of which could have been detected by 
inspection. Corrosion has led to the most mischievous results, 
alike in respect of the number of boilers destroyed and lives 
taken. The report of the chief engineer (Mr. R. B. Longridge), 
of the Boiler Insurance and Steam Power Company, Manchester, 
computes the explosions in 1869 as 63, and the deaths 92. This 
is a considerable increase upon the previous year, for in 1868 
the explosions were 43, and the deaths 57. The increase is con- 
fined to mines and ironworks. — Mechanic^ Magazine, 
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PBTROLEUM ENGINB. 

Tratfxlrbs in France who have an horror of petrolenm, and 
dread a repetition of the Abei^ele accident, may possibly not be 
aware that they may happen to find themselves not only in the 
same train with their dreaded enemy, but actually being drawn 
at the rate of 60 miles per hour by its means. M. Dieudonne 
recently exhibited the model of a small Engine heated by means 
of Petroleum. This locomotive carries 2,000 litres of oU in the 
tender, a hand pump forcing the oil into a smaller reservoir 
near the boiler. The process of lighting the oil is said to be 
neither difficult nor dangerous, owing to the oil being kept in 
compartments, a small quantity only being lighted at one time, 
then another division, and so on, till the whole furnace is alight. 
This engine consumes its own smoke perfectly ; it is said to be 
extremely easy to drive, the driving apparatus being very simple. 
A larger locomotive, with some small improvements, has since 
been built, and has actually drawn ordinary trains on the rail- 
way between Epernay, Kheims, and Bar-le-Duc. It drew a train 
of 14 carriages with ease, and has already travelled over 2,000 
kilometres (about 1,260 miles) without accident. The consump- 
tion of oil was 36 per cent, less by weight than that of good 
patent compressed coal ; 1 kilogramme — a Kttle more than 21bs. 
of oil produced 12 kilogrammes (26lbs.) of steam. The same 
syst/em has been applied with success to the yacht Puebla. — 
Mining Journal. «__« 

EXPORTS OF PBTBOLBUM. 

On June 4, seven ships loaded with crude and refined Petro- 
leum cleared at Philadelphia for Europe, carrying 1,168,000 
gallons. The total shipments from Philadelphia are 6,000,000 
gallons this year (1870) in excess of the exports to the same 
date last year, but this does not tell all the facts. The oil fleets 
already chartered in New York and Philadelphia will take out 
of the country, between this date and the middle of July, the 
enormous quantity of 10,000,000 gallons of refined oil. This 
shipment will constitute, by two or three millions of gallons, the 
largest export of petroleum within the first seven months of any 
year since terrene oil became an article of commerce. One thou- 
sand barrels per day were added to the production of crude oil 
during May, and some parties maintain that the yield has in- 
creased 1,600 barrels per day ; yet the vast shipments abroad 
seem to balance the large increase of production.— ^w York 
Daily Bulletin, 

LIQUID FUEL. 

CoNSTDBBABLB interest is at present felt in the United States 
in connection with the substitution of Liquid for Solid Fuel, in 
consequence of the success which has attended the invention of 
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Messrs. Whipple and Dickerson, of Chicago. The distinctive 
peculiarity of this process consists in the evolution of hydro- 
carbon gas, which is conducted to the firebox, and there burnt 
from ordinary pipes, as in a gas stove. The process of evapora- 
tion is the chief feature of the discovery. Steam from the boiler 
passes through a pipe into the firebox, where it is superheated 
m a small iron cylinder to a temperature of 500 deg. to 700 deg., 
or to even a greater temperature if desired ; thence it passes 
through a pipe to a cylindrical generator, some 4 ft. high by 
2^ ft. in diameter, containing 600 copper tubes of small size. 
The superheated steam passes through these tubes while the 
petroleum is contained in the spaces around them. The intense 
heat here, of course, volatilises the oil with great rapidity, and 
the gas passes into a receiver enclosing the generator similarly 
to a water jacket. From this it rises through a layer of sponge, 
to equalise the pressure, into the dome of the machine, whence 
it passes into the firebox of the boiler, and is consumed through 
an ordinary frame of burners with a force and heat far superior 
to any produced by coal. The practical application of petroleum 
as fuel has been mentioned in the Minmg Journal^ and the value 
of petroleum, as compared with coal, was there carefully shown. 
Taking journeys amounting to 1,250 miles in all, which have 
been performed without accident of any kind, the consumption 
of oil was 35 per cent, less by weight than that of good patent 
compressed coal. Each pound of fuel consumed evaporated 
121b. of water; than which a more satisfactory result could 
scarcely be hoped for. That the use of petroleum gas, and not 
of the petroleum in the ordinary condition, produces the best 
result appears to have been now established, and this opinion is 
in a measure confirmed by the excellent results obtained with 
natural petroleum gas under the boilers at the Erie Water Works. 
These are now heated solely by the flow of natural gas from the 
well recently sunk there. The gas is conducted by a 1 J in. pipe, 
without gasometer, through smaller pipes underneath the boilers. 
The flow has been steady, and less than one-half the amount has 
been necessary to keep up a pressure of 47 lb. of steam to the 
inch, the usual pressure required. No coal whatever has been 
used since its introduction, the costs it saves being from 8 to 
10 dollars per day. Thus far it has only been conducted into 
the fire space under the boilers, but pipes will be put in to con- 
duct it directly into the flues. Besides the saving of coal, the 
item of cleanliness is one worth taking into consideration. There 
is no smoke, no dust, no ashes, and nothing to do except turn a 
faucet to either shut off the heat or put on full force in a 
twinkling. Added to the intrinsic value of this well, the success 
in finding gas has opened a new channel of prosperity, and 
several prospects and enterprises, wherein the cost of fuel is the 
great item of expense, and whereby it may be made almost 
nominal, are already afoot, and doubtless some of them will be 
poshed through a fair trial. It is now proposed to bore 6^\«iV^ 
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for gas, to be nsed in the manufacture of iron, from which con- 
Hiderable economy and improved quality are anticipated. — 
Mining Journal. 

UTELIZATION OF COAL-DUST. 

Coal- Dust Furnaces are now coming into use in "Wales and 
elsewhere. This class of furnace was first proposed by Mr. 
Bourne in 1846, patented by him in 1857, and again, with im-. 
provements in 1868, and introduced by the patentee in various 
cases, both in England and Scotland. The price of small coal has 
been gradually rising, partly from the introduction of this species 
of furnace, and partly from its consumption in the manufac- 
ture of patent fuel, which consists of coal-dust agglomerated by 
pitch obtained from the distillation of tar procured from the coal. 

VENTILATION OF COAL-MINES. 

The explosion which has occurred at the Morfa Colliery, near 
Port Talbot, in South Wales, has again directed attention to the 
importance of the better Ventilation of Coal-mines. At the 
neighbouring colliery of Cwm Avon, Mr. Struv^'s ventilator is 
employed, and is found to act most effectually in keeping the 
workings free from firedamp. This apparatus consists virtually 
of two great blowing cylinders, each of 20 ft. diameter, set at 
each end of a working beam, to which a reciprocating motion is 
communicated by a steam-engine. Instead, however, of the 
cylinders being bored and fitted with pistons, they are formed of 
sheet-iron, like a gasholder and gasometer, and are made tight in 
like manner by water-joints. When the gasometer is raised by 
the beam the air is sucked through valves from the mine, and 
when the gasometer is again depressed this air is expelled into 
the atmosphere. The foul air is thus continuously pumped out 
through a shaft appropriated to that purpose, while the pure air 
enters through other shafts and openings, and is made to course 
through all the workings before its final debouch at the ventilator 
by which it is removed. — Illustrated London News. 



IMPROVED SAFETY LA3£P. 

There has been exhibited to the Iron and Steel Institute an 
improvement on the Davy Safety Lamp, by the patentee, Mr. W. 
Yates, of Duke Street. By soldering a lens such as is used in a 
policeman's " bull's eye " into the gauze cylinder of an ordinary 
miner's safety lamp, and placing a reflector behind the flame, a 
light 20 times as strong as that given by the ordinary lamp can 
be obtained with a saving of 30 per cent, in the consumption of 
fuel. A further improvement has been effected with a view to 
prevent the fearful accidents which arise from the reckless expo- 
sure of the flame in pits filled with inflammable gases. By a 
very simple mechanical contrivance, an extinguisher is made to 
fdH upon the wick when the lamp is opened. 
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INCOMBUSTIBLE WOOD. 

In the Annales du GSnie civil, of April last, Dr. Eeinssh gives 
the following directions for rendering Wood difficult of combus- 
tion and preserving it underground : — The wood, unplaned, is to 
be placed for 24 hours in a liquid composed of one part of con- 
centrated silicate of potassa and three of pure water. After 
being removed and dried for several days, the wood is again to 
be soaked in this liquid, and after being again dried, painted 
over with a mixture of one part of cement and four parts of the 
above liquid. When the first coat of this paint is dry the painting 
is to be repeated twice. This paint mixture should only be made 
up in small quantities, as it rapidly becomes dry and hard. 
Wood thus treated becomes uninflammable, and does not decay 
underground. — Chemical News. 

HOTHOUSE VENTILATION. 

Mb. Oemson has exhibited to the Royal Horticultural Society 
at Oxford the model of an improved house, in which provi- 
sion was made for winter Ventilation by arranging that the air 
should be duly warmed before its admission. The form of pipe 
employed is that of a hollow cylinder, possessing a heating surface 
equal to four 4-inch pipes, or more, if necessary. The external 
air is admitted through a tube, nicely adjusted to valves in the 
front wall, and connected to the interior of these cylinders, 
where, as a matter of course, it becomes rarifled, and conse- 
quently forced out through openings provided in the cylinders 
into the house, by the denser air which is constantly pressing in. 
Such a stream of warmed air rushing into either a hothouse or 
apartment will keep the air of such places constantly moving, 
through the displacement of the cooler particles by the warmer, 
and vice versd, so long as a portion can find escape ; and this 
Mr. Ormson has provided for by hollow rafters having zinc 
panels, perforated on their lower side, and a valve at the top of 
each rafter communicating with the chamber shown at the top of 
the back wall, through which it escapes by iron gratings in the 
face of the wall above the glass roof. This plan of heating may 
be used in public and other buildings where large masses of 
people congregate together, as the vitiated air constantly passes 
away, and its place is supplied by fresh warmed air, which, un- 
like the cold draughts usually admitted by windows, would 
neither chill tender plants nor give cold to individuals. The 
hothouses themselves are rendered light in appearance by the 
use of very large glass of great thickness, and the plan of glazing 
is such that no putty is exposed to the destructive influence of 
the atmosphere. — Builder. 

THE SEWAGE QUESTION. 

The following papers have been read to the British Associa- 
tion: — ^Mr. J. Bailey Denton read a paper " On \.\i^lEa\jWi\, \a 
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which Existing Works and Practice militate against the Profit- 
able Utilisation of Sewage." He pointed out that there were 
few instances in which irrigation and natural filtration had been 
associated ; they were, however, sufficient to support the con- 
clusion that no system of irrigation should be adopted in which 
filtration did not form a part of it Mr. J. N. Shoolbred fol- 
lowed with a paper " On the Sewage of Liverpool and the 
Neighbourhood." His conclusions were that the district of 
Liverpool and its neighbourhood is favoured by nature with 
above the average amount of facilities — ^first, for the collection of 
its sewage by water carriage, and then in finding, at a com- 
paratively short distance, an outlet in the river Mersey for the 
larger portion, which it deems advisable to get rid of in this 
manner. It was a^in fortunate in having an outlet which, at 
present at least, secures immunity to the town from the unplea- 
sant consequences which sometimes arise from creating cm 
acknowledged sewage nuisance. Should the town itself at any 
time prefer to derive some benefit out of this refuse which it 
now throws away, or should changes in the law, said to be 
shortly contemplated in regard to the disposal of town sewage, 
compel it to seek another method of disposing of this refuse, it 
might be seen that nature provided for this new want, and that 
the town of Liverpool possesses, at no excessive distance, a most 
suitable and extensive site for utilising its sewage by irrigation 
upon the land, with, at the same time, a certain market in 
itself for the vegetable produce of that irrigation. Mr. Hope 
(of the Sewage Farm, Barking), remarked that the Sewage 
Committee of this section were of opinion that there should 
be an Act of Parliament to prohibit the construction of sewers 
which were not made of impervious materials. Professor 
Reynolds showed that, as at Bedford, sewage could be applied 
to land without beinera nuisance to the neighbourhood, provided 
that it was put upon the land before it had been many hours in 
the drains. Mr. Brierly, of Blackburn, expressed a confident 
opinion that sewage irrigation, under proper management^ could 
be carried out successfully without the slightest nuisance, as at 
Carlisle, even in the immediate contiguity of dwellings. Professor 
Ansted condemned the sewerae;e works at Aldershott as a nui- 
sance beyond all question. Mr. Rawlinson regretted to have to 
give a flat contradiction to a man so eminent as Professor 
Ansted ; but the Professor had been telling this meeting what 
he defied him to substantiate, and had made a very gross mis- 
take. The question of sewage irrigation would not be made 
better or worse by false advocacy. With regard to the irrigation 
carried on at Aldershott, if ever there was a success, or if we 
might ever hope to have a success in utilising sewage, without 
committing offence, — and he said it looking Professor Ansted 
straight in the face, — they must take Aldershott. Let Professor 
Ansted investigate it as he had done, and ascertain the facts. 
It had been his duty, on behalf of the Government, to investi- 
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gate a complaint that the sewage farm at Aldershott was causing 
a nnisance. His Keport had appeared in print. A portion of 
the sewage of Aldershott was devoted to the irrigation of land 
as bad as the world could produce, — as the Lincolnshire farmers 
said of the fens, "worth nowt an acre,'* — and now that land let 
at 251, an acre per annum. There was no nuisance, and there 
was a living vegetation. If fresh sewage were put into carriers 
having a putrid deposit, then there was fermentation and offen- 
sive effluvium. The gentlemen who discouraged sewage irriga- 
tion had not carried their investigations far enough. Professor 
Ansted read a note, which he had made at Aldershott, to prove 
his assertion. Mr. Hawksley replied at great length to Mr. 
Kawlinson, and asserted that Professor Ansted's assertion was 
" true in every word." At Aldershott the stench was abominable, 
and the land and vegetation were killed by over-saturation. The 
land had been let at 251. a year ; now the tenant paid no rent, 
and received a subsidy of several hundreds a year to occupy it 
for Grovernment purposes. He deprecated " blue-bookism," and 
advocated the chemico-mechanical system for the disposal of 
sewage as the best. — ^We quote the preceding precis from the 
Builder. 



UQHTINO MINES BY OA8. 

At the Royal Institution of Cornwall, Mr. "W. J. Henwood, the 
President, remarked that in Sweden at the beginning of this cen- 
tury, and in Himalaya some fifteen years ago, the miners obtained 
light (and were sometimes almost suffocated) when at their work 
by smoky flames from burning splinters of resinous pine. In 
Brazil, oil, expressed from nuts of the Palma Christie is commonly 
used by the miners. An experiment made at Balleswidden, near 
Penzance, during several months of 1866-7, attracted at the time 
much less attention than might have been expected, and is now 
ilmost foi^otten. Coal Gas was made on the surface, and con- 
veyed down one of the shafts to a depth of more tban 120 fathoms 
through a 2-in. wrought-iron pipe, from which, branches, varying 
from J in. to 1 in. in diameter, were laid — in some cases for at 
least 170 fathoms — along the several (levels) galleries; and 
similar tubes extended, occasionally as much as 10 fathoms above 
the levels, to the various (backs or pitches) parts in progress. 
Flexible pipes of gutta percha were, on occasions, carried to indi- 
vidual labourers, but, where four men worked together, a single 
jet of gas gave light enou||| for them all. The captains of the 
mine reported that — "^ff the shafts, levels, and pitches, it 
answered so exceedingly well as to leave no doubt of it serving 
all the purposes for which it was intended." It was computed 
that the works were lighted by gas one-third cheaper than by 
candles. — Mechanics* Magazine. 
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A CITT UOHTKD BT NATURAL OA8. 

Thk city of Erie, Pennsylvania, stands on the verge of the 
petroleum region. Natural Gas is formed in large qoantities 
beneath the nnrface in this region, and it has been turned to 
account for illuminating purposes. On the night of October 26, 
the city of Erie was lifted by natural gas, obtained from a well 
sunk near the citv gas-works. Thirteen gas-wells are said to be 
now in successful operation in Erie, and are mostly used to fur- 
nish fuel and light to factories. The g^B is found at an average 
depth of 550 ft., and the yield per well is about 20,000 cubic ft. 
a day. The gas is said to reqmre no purificjition, and is being 
introduced into private houses for fuel. — Builder, 

OAS-LIOHTINO POWER. 

Professor Silliman informs us that the Illuminating Power 
of a jet of eas varies as the square of the quantity of gas burned, 
so that with twice the consumption of gas in a jet, we shall 
obtain four times the quantity of light. It has long been known 
that very small flames are deficient in illuminating power, as also 
are flames with which much atmospheric air has been mixed. 
But in gases rich in carbon a certain addition of atmospheric air 
is found to increase the illuminating power; and in ordinary 
gas the illuminating power will no doubt increase with the size of 
the burner up to a certain point. But the law will be different 
in gas which is rich in carbon from that which is found to hold 
in the gas &om ordinary coal. 

GAS PURIFICATION. 

The referees appointed by the Board of Trade have been ex- 
perimenting on the Puriflcation of Gas, especially from sulphur. 
They state in a Report, that in regard to purifiers, as well as 
scrubbers, " the gas in some cases was found to contain more sul- 
phur when it left the ^* purifying" material than when it entered it y 
The italics and note of admiration are taken from the report 
The addition to the impurity in one set of experiments (lastin 
a month) was at the rate of 34 per cent., and in another s( 
(lasting an equal time) as much as 37 per cent. In another s 
of experiments, carried on at another gas-factory, the resul 
were simply nil, the gas coming out as it went in. After t 
gas enters the gasometers, there are further intricacies. T 
water on which the gasholder floats absorbs sulphur, ammor 
and sulphuretted hydrogen from the gas. A. hot shining sun 
the exterior may so warm the metal m to vaporise the filmy c 
and the impurity which is evaporatM then " goes off with 
gas." Thus the gas will leave the holder in a worse state th 
entered it, a fact which is known to occur sometimes, thougl 
cause does not seem to have been distinctly apprehended. 1 
curious investigations, and others of a like nature, are 
pending. The referees have invented a new description of sul 
test. — Builder, 
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THZ IAB0E8T GASWORKS IN THE WORLD. 

Upon a tract of land about 150 acres in extent situated at 
Barking stand the largest and most perfect Gasworks in the 
world. These works belong to the Chartered Gas Company 
and are known as the Beckton Gasworks. The magnitude of 
the works will be apparent when we state that 1,000 tons of 
coal per day will be distilled in the retorts. The whole of the 
works stand upon an elevated plateau raised from the sur- 
rounding land to the level of Tnnity high water. The coals 
will be landed on a curved pier carried on iron piles, which 
stretches out into the river for 400 ft. from the face of the 
river-waU, and then turns with a curve of 150 ft. radius, and 
gives an additional length of 386 ft. The pier is laid with rails 
to a 4 ft. 8^ in. gauge, which are divided off into five branches 
of viaduct from the river-wall. Two of these branches run 
through the retort houses on either side of the beds of retorts, 
where the coals will be dropped, the empty waggons being run 
to the rear of the retort houses and returned to the pier by a 
central line of rails laid between the houses. Six steam cranes, 
three on either side of the pier near the head, will unload the 
coal from the vessels into the waggons, which will be worked 
by two locomotives. There are four retort houses, each 360 ft. 
long, and 90 ft. wide; each house contains 30 benches of 18-in. 
clay retorts, nine retorts being set in each bed. The two chim- 
neys connected with the retort covers are each 100 ft. high, and 
each rests upon a mass of concrete 17 ft. 6 in. square carried 
down to the level of the main foundations. The coal stores are 
770 ft. long and 120 ft. wide, and occupy a central position 
between the retort houses. A narrow space on each side of the 
viaduct, having a stowage capacity of 30,000 tons, will be 
covered in, the remaining space being used for the paissage of 
waggons. 

The purifiers and scrubbers occupy two buildings to the right 
and left of the retort houses. These buildings are 250 ft., square, 
and each house contains 24 purifiers, each 25 ft. in diameter. 
There are 10 scrubbers in each house 20 ft. diameter and 30 ft. 
high. In front of the purifying houses are placed on the one 
side a boiler house 62 ft. by 33 ft., a meter house 80 ft. by 
34 ft., engines and exhausters occupying a frontage of 80 ft., 
and offices and store-rooms 80 ft. long. Facing the other puri- 
fying house is a boiler house 60 ft. by 40 ft., a meter house 
80 ft. by 60 ft., an engine and exhauster house corresponding 
to that on the other side, and a canteen for the use of the men. 
In the rear of these buildings are sheds, 360 ft. long by 100 ft. 
deep, for the manufacture and storage of sulphate of ammonia, 
grinding mills* general stores, and workshops. To the left of 
the premises are four gasholders, each 180 fb. diameter and 40 ft. 
deep, with a storage capacity of 1,000,000 ft. each. The 
meters will each measure 100,000 ft. of gas per hour. All the 
gas will be passed through the governors into the mamB^^iiyi ^^xl 
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e brought from distant sources without deterioration in 

lality and without serious expense. One method which 

ses well is to melt the fat parts of the carcass into tallow 

o enclose the lean parts in a net bag of such a size as 

/ to fill a hogshead, and to immerse this bag in a cauldron 

t tallow for a sufficient time to expel the moisture and air 

the pores of the meat. The whole mass is then to be sus- 

^'d in a hogshead and melted tallow poured around it, 

dby the meat will be hermetically sealed. There are six 

jsses, however, for preserving meat in its transport from 

gn countries which are at present in use, and which are — 

that of extract ; second, tinning ; third, curing ; fourth, 

ileal preparation ; fifth, freezing ; and, sixth, transportation 

v^e cattle. 

11 these methods may be usefully employed. By the use of 
•erly-fitted steamers, there is every reason to believe that the 
isportation of live cattle from the Eiver Plate may be suc- 
>fully effected ; and, if so, an enormous trade could hardly 
to grow up, as the sources of supply on the one hand, and 
consumption on the other, are of such vast extent as to be 
cticaUy inexhaustible. The extract of meat is an article that 
soming into extensive use, as is also partially-cooked meat 
<served in tins. But it is necessary to the success of the 
vement that the main part of the supply should come to us in 
nts or carcasses, and there are many plans proposed for the 
.ainment of this end. One method is to expose the meat to 
e action of sulphurous acid, and afterwards to dry it in an 
mosphere of 140 deg., so that the albimien may be desiccated, 
it not coagulated. But by this procedure the meat loses some 
* its flavour. Professor Gamgee proposes to kill the animal 
^r having first rendered it insensible by carbonic oxide, and 
^e joints are then placed in a chamber containing a mixture of 
barcoal and sulphurous acid, and into which a current of air 
nixed with carbonic oxide, and artificially cooled, is blown. 
The freezing processes of Harrison, Carr6, Siebe,Kirk, and others 
lave been^ tried to preserve the meat by the maintenance of a 
x>w temperature ; and recently Mr. Beece has been enabled, by 
tiie continuous distillation of ammonia, to produce thirty tons of 
ice with one ton of coals, consumed in the engine by which tlie 
axiparatus is worked. Mr. Postle proposes to fit up a ship for 
the reception of the carcasses, and to keep them sweet by cir- 
culating air among them cooled down to within one or two degrees 
of the freezing-point. On the whole, it may be expected that, 
with the attention which is now being given to this subject, and 
with the issues at stake, means will soon be discovered for 
bringing large supplies of good meat from distant parts of the 
world at a moderate cost. — Illustrated London News. 

At the first sale of Australian meat, at the Hop and Malt 
Exchange, in Southwark Street, the quantity of meat submitter 
was 100 tons, consisting chiefly of mutton, cured in carcasE 

f2 
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hind-quarters, hams, and rolls, packed in pore fat, which realised 
frum Z^d. to 6d. per lb. ; barrels of sheep's tongues, packed in 
pure fat, realised Sd. per lb. ; 1,000 smoked sheep's tongues 
realised from Is. to Is. 2d. per dozen, and 300 smoked ox tongues 
averaged from Is. Id. to Is. 2d. each; 60 cases of mutton, in 
tins of 7 lb. each, fetched 6hd. per lb. Of the many forms in 
which Australian meat has been introduced for consumption in 
this country, that which has been found most generally satis- 
fiu'tory is the cooked mutton. This meat is positively a delicacy, 
e;itcn cither cold or warm. The only point necessary to be 
borue in mind, when serving the meat in the form of stew, is to 
thoroughly cook the vegetables and other ingredients before 
adding the meat. As one pound of the Australian cooked meat 
is equal to a pound and a half of uncooked butcher's meat, and 
as it is sold for 7d. or 7id. pef lb., the economy in using this 
article of food is considerable. 



VESSELS OB APPARATUS FOB PBESERVING FOOD. 

This invention chiefly refers to the employment of charcoal in 
Vessels for Preserving Meat and other Food ; also to means of 
establishing a flow of atmospheric air through the vessel, in the 
manner hereafter described. The charcoal is placed between 
the outer casing of the vessel and a lining or inner casing ; the 
inner casing is perforated for the preserving properties of the 
charcoal to pass through, and, in order that the meat or other 
food placed in the vessel may not come in contact with the per- 
forated sides of the inner casing, a second perforated casing is 
employed a short distance from the other one. It is preferable 
to make the bottom of it of only one sheet of metal non-per- 
forated, and to turn the edges up to form a tray for holding any 
water or liquid that may fall upon it ; above this a perforated 
false bottom is fitted, upon which the meat may be placed. 
Trays or shelves may be fitted or slid into the vessel and rested 
upon supports or rails in any suitable manner. The upper part 
of the vessel is formed of corrugated ribs or rails, into the re- 
cesses of which bottles or other articles may be placed for cool- 
ing ; above this vessel is another vessel, the bottom of which is 
formed of a corrugated plate, and which rests upon the rails 
before mentioned; each of the corrugations or recesses corre- 
sponds with the recesses in the rail. In the upper vessel and 
upon the corrugated plate ice or other cooling medium may be 
placed, which throws oflT its cooling properties into the first- 
named vessel, and acts upon the meat placed therein. Apertures 
are formed in the sides or ends of the first-mentioned vessel, and 
when the door or doors are opened shutters or valves move upon 
centres or otherwise and cover the openings up ; but when the 
doors are closed the valves are removed and leave the apertures 
open for the passage of atmospheric air to act upon the charcoal 
placed inside. A shield is fixed near each aperture to break up 




MECHANICAL AND USEFUL AETS. 85 

distribute the air over the entire mass of charcoal. The 

rs are made in a similar manner to the vessel. A cistern is 

Inged to some part of the vessel for containing water for 

king purposes ; this water is kept cold by the action of the 

—See Mechanics^ Magazine, Apnl 20. 

■ MEAL AND MEAT EXTBACT FOB LIQUID FOOD. 

Ibssbs. H. M. Whitbhbad & Co., of Lime- Street Square, 

idon, have patented the means for preparing Blocks of Meal 

I Extract of Meat for making Liquid Food, such as soup. The 

•cks are intended to contain one ounce of solid extract of 

» at of any kind, and about two ounces of prepared flour ; these 

i thoroughly mixed and compressed by hydraulic power into 

suitable shape for packing. One block is sufficient for making 

pint of strong soup ; it has only to be put into water and 

'iled for a few seconds, when it is ready to be consumed. 

The extract of meat is obtained from Messrs. Whitehead's 

^tablishment at Broadwater, Clarence Eiver, New South Wales, 

3d it is mixed with the meal and compressed into blocks in 

lis country. The advantage of this kind of food to the poorer 

lasses of the community mil be much appreciated in the cold 

vinter months. The smallness of the cost per block, and the 

acility of having a good wholesome basin of nutritious food in 

1. short time, will ensure a large demand for it immediately the 

lold weather sets in. — Mechanici Magazine. 



PBESEBVED BBEAD. 

Pbesebved Bread has been suggested by M. Maurice as a sub- 
stitute for biscuits for the use of sailors, soldiers, and travellers. 
The bread is made in the ordinary way, and is then thoroughly 
dried. It is afterwards exposed to high-pressure steam for a 
ehort time, and is subsequently submitted to hydraulic pressure 
to reduce the bulk. The cakes so produced will keep, it is said, 
for years, if protected from moisture. They are necessarily 
hard, but are masticated as easily as biscuits. The process by 
which these cakes are made is long and troublesome, and the 
only advantage that they can possess over biscuits consists in 
the circumstance that they have undergone the primary fer- 
mentation which some writers on dietetics allege is absolutely 
necessary to produce bread of a perfectly wholesome character. 
— Mechanics^ Magazine. 

NEW type-setting AND DISTBIBUTINO MACHINE. 

A NEW Machine has been patented by Mr. Mackie, the pro- 
prietor of the Warrington Ghuardianf for Composing and Distri- 
buting Types. There are in fact two machines — one like a small 
piano, whereby strips of paper are perforated by working keys. 
In this way the literary matter is prepared for the composing '^ 
type-setting machine, the perforations guiding the deposit 
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the types, which is done by the other machine. "Justification** 
is done as usual, by hand. The reverse process of distribution 
is also done by the machine. A well-composed and printed page 
of matter done in this way has been sent us for inspection. 
Authors may prepare their own perforated slips and send them 
to the printer in place of "copy." Six perforators and six com- 
posers could set up a Times page in an hour. The Engineer 
gives an engraving of the larger machine, and speaks highly of 
its ingenuity and its piuctical accuracy. — Builder. 

THE PRDrriNO BOLLEB. 

The Composite Roller now in use by printers was the chance 
discovery of one Edward Dyas, printer and parish clerk of 
Madely, in Shropshire. His glue-pot having been upset, and 
Dyas not having a pelt-ball ready at hand, he took up a piece of 
tho glue in a soft state, and inked a form with it so satisfactorily 
that ho continued its use. He afterwards added treacle to keep the 
glue soft. — {Mechanics' Magazine.) To this we may add that some- 
what more than 50 years since, the writer, while standing beside 
a Stanhope printing press, suggested the substitution of a roller 
for the balls, to roll over the whole form at one sweep ; but he 
hjul not in view the composition for coating the roller. — Ed. 
Year-Book of Facts. 

WATEBPfiOOF PACKINO PAPEB. 

Watebproof Packing Paper, according to the Stationer, is thus 
made by some manufacturers : — " The paper must first be covered 
with a resinous liquid, then painted over with a solution of glue 
and soot, as without this the paper will later show blotches. 
After this is dried the actual waterproof coat is applied. This 
is prepared with 2^ oz. of powdered shellac, dissolved in two pints 
of water, which is gradually brought to boil, and stirred until 
the substance is perfectly dissolved and softened, when gradually 
one-third of an ounce of powdered borax is added, until an in- 
timate union of the substances takes place. The liquid is then 
left to cool, and, while still hot, any mineral colour may be 
added, such as lampblack, yellow ochre, red ochre, iron blue, or 
burnt umber, whereupon it is left to get entirely cold. It is then 
ready for use. The operation can be so quickly performed with 
a brush that two women can prepare 3,000 ft. in 10 hours." 

MILNEB's safes and the BRITISH ASSOCIATION. 

We have received particulars of some experiments made with 
Messrs. Thomas Milner & Son's Fire and Thief Resisting Safes, at 
the Phoenix Safe "Works, Liverpool. The results of the tests 
appear satisfactory in every way. In the first instance an ordi- 
nary cast-iron safe, without any fire-resisting chambers, and one 
of Messrs. Milner*s ordinary fire-resisting safes, of the weakest 
quality, were tested in a large fire composed of coal and wood, 
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the result being, after two hours and a half, that the former was 
entirely destroyed, 'while the latter remained intact, a 100/. note 
and a large number of circulars which were placed in its interior 
being wholly untouched. In a second test, one of Messrs. 
Milner's safes, containing a 100/. note, several gold watches, and 
a number of circulars, was consigned to a terrific fire, in which 
it remained for five hours and a quarter without any effect of the 
flames — save a dulness in the colour of the iron — being visible, 
while the contents were perfectly unharmed. — Builder. 

NEW CEMEirrs. 
MixTXTBES of litharge and glycerine are being used and strongly 
recommended in Paris. The lead is mixed with more or less of 
the ordinary glycerine of commerce, according to the purpose to 
which it is to be applied, whether as a lute cement or dressing. 
These cements are applicable to all the metals and to apparatus 
and machinery of ^ kinds ; resist water and more than 500 
deg. of heat. When required for luting, the litharge and glyce- 
rine should be intimately blended either by the mufier or palette 
knife, the glycerine being added gradually uptil of the requisite 
consistency. The joints or other parts to which the cement or 
lute is to be applied must be carefully cleaned and afterwards 
dressed with a little glycerine alone ; the cement must be applied 
as soon as made. These compositions are said to resist not only 
the action of steam, water, and concentrated or other acids, but 
also alkalines, ethers, alcohol, sulphite of carbon, benzoline, and 
all the hydrocarbons. For this purpose the mixture must be 
made of the consistency of ordinary paint, and applied in the 
same manner. — Mechanic^ Magazine. 

STBAIOHTENIKG A CHIMNEY. 

It is stated that the furnace-chimney at the Goole Alum 
Company's works having subsided to the extent of 4 ft. out of 
perpendicular, was thus set right: — A layer of bricks, about 
two-thirds of the way round, and about 20 ft. from the base, was 
Cttt out. When this layer of bricks had been taken out, strong 
iron wedges were introduced, and a thin layer of brick put in 
the place of the course of bricks extracted. When this had been 
aecomplished, the wedges were then drawn out, and the stupen- 
dous structure came over on to the new-made i3ed, assuming its 
original position. This was a dangerous process, and needed 
clear heads. — Builder. 

THERMO-PLASTIC PUTTY. 

In a paper read before the Civil and Mechanical Engineers 
Society, by Mr. R. M. Bancroft, on the renewal of King's Cross 
station roof, it was stated the glazing putty used in this roof 
▼as that known as Thermo-plastic Putty, and manufactured by 
Sir W. A. Rose & Co., Upper Thames Street. It is peculiarly 
adapted for fixing the glass in roofs of railway stations, green- 
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Iiouses, and other buildings where plate-glass and iron sash bars 
are used. This putty haidens in a few hours after being used, 
but wiU, when exposed to solar heat, sufficient to cause expan- 
sion of the glass and metal, become plastic, and on cooling, again 
returns to its original firmness, thus preventing the loss by 
f mctures and leakage which occurs so frequently in places where 
the ordinary glaziers' putty is employed. 

MANUFACTUBE OF WHTFE LBAD IN AMERICA. 

It is estimated that at least 40,000 tons of White Lead were 
produced in the United States last year, and of this fully one- 
third by four establishments in Brooklyn. The largest corroding 
works in the country are in this city. It is further estimated 
that about 700 tons of lead in oil were imported in 1869, and 
about 1,500 tons dry. The amount of pig l^od consumed in the 
United States the same year was over 30,000 tons, nearly all of 
which, as we have stated, is imported. The actual capital in- 
vested in the corroding business alone cannot be much less than 
30,000,000 dols., and fally 5,000 hands are regularly employed. 
If we look at the business incidental thereto, such as grinding, 
colour-making, and selling, the proportions of this industry are 
vastly enlarged. — Builder. 

TIN-LINED LEAD PIPES. 

The patent of Mr. Haines, of Liverpool, is thus described in 
the local Daily Post : — Mr. Haines's patent may be simply de- 
scribed as a Lead-£ncased Block Tin Pipe, which it is found resists 
all corrosive influences. It is now being manufactured in con- 
siderable quantities. We had an opportunity of visiting the 
factory and of witnessing the process of manufacture, which, 
however, with one single and most important exception, is the 
same as that adopted in the production of the ordinary lead 
piping. The exception is in the casting of the ingot. The molten 
lead is first poured into a mould, in which, by the insertion of 
an iron bar, a space is left for the tin. When the lead has cooled 
the bar is removed, and a mandril of the exact width which the 
pipe is to take is inserted. .Around this again the molten tin is 
poured, and when the mass has cooled it goes through the usual 

process until it emerges in the form of a pipe The 

engineer to the Glasgow Corporation works has tested the piping 
with reference to its cohesive power, and has reported that it 
has on an average of three tested thicknesses a cohesive strength 
double that of the ordinary lead pipe. The result of the experi- 
ments at the Liverpool waterworks on May 5 last was even 
more encouraging. Three thicknesses of the ordinary lead piping 
tested had an average cohesive strength of 2,840 lb., while the 
lead-encased tin pipe showed an average cohesive strength of 
6,481 \h.—Ibid. 
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TALKIKO MACHINE. 

At the Palais Eoyal, Argyll Street, has been exhibited a Talking 
Machine, which by mechanical appliances is made to give forth 
utterances resembling those of a human being. It is the inven- 
tion of Professor Faber, of Vienna, and was constructed and 
patented by him, and is certainly a wonderful specimen of human 
ingenuity. It is true, the question may arise, Where is the utility 
of it, seeing that every man, woman, and child possesses a talking 
machine, more or less perfect, of his or her own? But the 
machine has its utility, nevertheless, for it illustrates a much 
neglected science of acoustics. Moreover, it is highly interesting 
as showing how far ingenuity may go. The machine has a 
mouth, with tongue and lips, which are set in motion by a me- 
chanical apparatus which sets free a portion of air from a large 
bellows, and so controls it as to produce the sound required. It 
pronounces, with great clearness, every letter of the alphabet, 
many words, and a few sentences perfectly; not merely set 
words, but any words the audience chose to name. It also 
laughs, and utters other cries expressive of human passions, 
to the astonishment, apparently, of every one who hears it. — 
{Mechanics* Magazine.) (See the description of Prof. Faber' s 
Speaking Machine, Stories of Inventors and Discoverers, p. 51, 
1860, by the Editor of the present Year-Book.) 



NEW CARVING MACHINE. 

In the machine invented by Mr. Gear, of Newhaven, U.S., the 
wood to be carved is fastened firmly to the bed by movable 
clamps adjustable to suit any required size of wood, and the 
cutters are fastened to a spindle moved by a universal joint in 
any direction upon the bed of the machine. The cutter is 
guided by hand, the guide resting against the pattern. The 
carving can be gauged to any required depth, and made to con- 
form to any required pattern. A fan blows away chips as fast 
as they are produced, leaving the work constantly in view of the 
operator. The same tool which cuts the mortise also cuts the 
tenon, the two pieces of work to be dovetailed being clamped 
together to the end of the table. Eyery kind of finish hitherto 
made upon the edges of lumber, and which has hitherto been 
mitred and glued upon the face to create a finish, is planed, 
beaded, an^ moulded upon the piece itself by this machine. — 
JBuilder. 

PAFEB MADE FROM WOOD. 

Paper has been made entirely from wood, at least equal in 
colour and texture to the cheaper kinds of ordinary printing 
paper. There is no doubt that the pulp from the fibre of the fir 
and some other kinds of wood makes excellent material for 
paper, which can be prepared at a low price, the only practical 
difficulty being the high temperature, and consequently the high 
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pressure, required to decompose the non-fibrous matter. Another 
material now actually employed for the manufacture of paper is 
the husk and seeds of the cotton-pod, from which the oU has 
been expressed ; the fibrous pulp resulting from this operation 
is said to be an excellent paper-making materiaL The larger 
portion of the cheaper printing papers used for newspapers, 
magazines, &c., is now made entirely from the Spanish esparto 
grass, a name given to two diatinct spede8,Mecrochoateneu!imma 
und Lygeum sparturrij both growing abundantly on the shores of 
the Mediterranean; but the comparatively high price of this 
material, more than double what it was a few years since, affords 
a favourable opening for the introduction of other paper-making 
fibres. 

TO DYE HORN BLACK. 

According to C. Bumitz, of Stuttgart, Horn may be Dyed 
Black by a cold process in the followitag way : — The horn is first 
to be soaked in a solution of caustic potash or soda, imtil the 
surface is a little dissolved, andfeels greasy. Then the article is 
to be washed and treated with Lucas's aniline black, after which 
it is to be slowly dried and again washed. By exercising a 
little care, we read that combs with fine teeth may be dyed in 
this way. The articles look of a dark brown colour by trans- 
mitted light, but seen by reflected light they are deep black. — 
Mechanics^ Magazine. 

GOLD LACQUER. 

The gold-lacquer lining of a Chinese cabinet in the Museum 
at Cassel peeled off, and thus gave Dr. Wiederhold the oppor- 
tunity of studying the composition of this substance. On ex- 
amining it he found particles of tinfoil attached to the lacquer ; 
so he comes to the conclusions that this material formed the ground 
upon which the lacquer varnish was laid. His attempts to imitate 
the vanish were perfectly successful, and he gives the following 
directions for the preparation of a composition which closely re- 
sembles the true Chinese article : — First of all, two parts of copal 
and one of shellac are to be melted together to form a perfectly 
fluid mixture ; then two parts of good boiled oil, made hot, are to 
be added ; the vessel is then to be removed from the flre, and ten 
parts of oil of turpentine are to be gradually added. To give 
colour, the addition is made of solution in turpentine of gum 
gutta for yellow, and dragons' blood for red. These are to be 
mixed in sufficient quantity to give the shades desired. 

JAPANESE ENAMELS. 

The great attraction at Mr. Bickersteth's soirke at the Philhar- 
monic Hall at Liverpool, in the week of the British Association 
meeting there, was a display of Japanese enamels, kiudly lent 
and arranged for the occasion by Mr. J. L. Bowes. Even the 
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comparatively coarse Chinese imitations are rare, and command 
high prices ; but the genuine Japanese work seems to be not only 
unknown to European collector^ but to be unknown even to those 
who have lived in the country and studied its art. There are 
but three specimens in the South Kensington Museum, and the 
manufacture is not even referred to in Siebold's great work on 
Japan. Mr. Bowes believes that enamelling may be a lost art, 
and that aU the examples of it were in the royal palaces or in 
the palaces of the great Daimios. He conjectures that the palace 
of some Daimio may have been burnt, and his dispersed collection 
smuggled out of the country for sale by those into whose hands 
it fell. This conjecture is in some d^ree supported by the fact 
that many of the pieces in Mr. Bowes's collection bear the 
armorial insignia of a Daimio or of the Mikado himself. The 
collection consists of sixty-two pieces, and comprises a great 
variety of articles, large and small. There are vases, dishes, cups, 
plates, teapots, a kettle, and many other things, nearly every one 
of which must have been the result of a life of labour. The basis 
is in all cases of copper, and on this a pattern of exquisite fine- 
ness, and generally of much elegance, has been formed by solder- 
ing gold wire to the surface. Into the little cups or hollows thus 
made the enamel pastes have been deposited and then burnt in, 
and the surface finally polished to perfect smoothness. The 
dishes are enamelled in patterns on both sides, the cups and vases 
usually lined with plain enamel of a dark green colour. The 
designs are mostly floral or geometrical, with fishes, birds, 
dragons, and conventional clouds, and the drawing is not gro- 
tesque. The favourite ground colours are dark green and dark 
blue, but others are also used, and the patterns and objects are in 
all manners of bright tints. In some of the very finest specimens 
there is what resembles a Greek fretwork pattern. From this 
most imperfect description it is impossible to form any adequate 
idea of the beauty and fineness of the work, which must be seen 
and studied to be appreciated. — Selected from the Times Report, 



B£EB FININGS. 

The manufacture of a new material as a Substitute for Isin- 
glass for Finings has been patented by Mr. J< C. Martin, of Barnes. 
His invention consists in obtaining &om hide pieces, or skin cut- 
tings (commonly known as glue pieces), a substance closely re- 
sembling, in the nature of its fibrous appearance and clarifying 
properties, the isinglass at present used for fining. In the 
ordinary method of making gelatine from glue pieces, the sub- 
stance is reduced by dissolving in hot water. Mr. Martin, how- 
ever, educes the hide pieces to a fibrous jelly by crushing and 
pounding, and subsequent treatment with acid solutions. The 
material selected is that which is most free from fat and flesh, 
&c. It is cut into strips about four inches long and a quarter of 
an inch wide. These pieces are then ground or reduced Ui ^ ^Ti^Vj 
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comminTited condition by machinery until they assume the con- 
dition of short fibrous pulp. In practice, Mr. Martin has found 
the best method to treat the mal9brial is a paper-maker's beating 
engine, the action being kept up until the material is ground 
quite fine. When it has assumed a condition resembling fine 
short paper pulp, it is removed from the trough of the engine to 
a tank, and treated with a solution of acetic acid of about the 
strength of ordinary vinegar. This acid solution is well stirred 
in, just enough being used to swell the small fibres and cause 
them to thicken and convert the pulp into a kind of fibrous jelly 
that will admit of thinning out with cold beer or water into the 
condition of ordinary beer finings. After the acid solution has 
been stirred in, the reduced material is to be placed in airtight 
vessels, and allowed to digest for some months, for although 
directly aft«r the pulp is thickened with the acid solution it will 
clarify beer, its effects are found to be much improved by keeping 
or digesting. 



WEIX-BOBING. 

Middlesbbotjoh-on-Tees is about to make an addition to its 
mineral exports. It has sent forth millions of tons of coaly-and 
now is opening a trade in the rock-salt which lies deep down 
below the foundations of the town and the alluvial deposits of 
the Tees. The salt exists in large beds, which were discovered 
by boring ; and concerning this boring there is something in- 
teresting to be told. The apparatus used was that invented by 
Mather & Piatt, of the Salford Ironworks, Manchester, in 
which the boring-tool is attached to a flat rope, and by percus- 
sive action loosens the earth or rock, when, giving place to a 
peculiar kind of bucket which fills itself, the fragments are 
drawn up. This alternation is continued till the required depth 
is reached. By the use of the rope the work is greatly faci- 
litated, for everything can be raised or lowered with rapidity, 
thereby contrasting favourably with the slow progress that 
attends the use of iron rods. The boring at Middlesbrough, 
1,312 ft. deep and 18 in. diameter, was accomplished in 540 
days, including 160 days of stoppages, mostly for the purpose 
of pumping out and testing the water accumulated in tie well. 
Deducting these, the sinking occupied not more than 390 days ; 
and it is worth notice that the number of men employed never 
exceeded six. This must be regarded as but a moderate outlay 
for the discovery of great stores of salt and brine and the crea- 
tion of a new industry. • 

Beckoning, from the surface, the first 1,160 ft. of the boring 
passed through new red sandstone interspersed with beds of 
clay, white sandstone, red marl, and gypsum. Below this lay 
40 ft. of gypsum, hard white sandstone, and limestone, succeeded 
by red sandstone, pure salt rock, occasional limestone, and then 
salt rock to the bottom. 



MEGHAinCAL AJSTD TSBFUL ARTS. 93 

To this account of a successfdl undertaking at one extremity 
of Yorkshire we may append a brief mention of a success at the 
other. Hull had for many years been afflicted with a bad water 
supply. An enterprising townsman had three contiguous borings 
made in the outskirts to a depth of 400 ft. through the clay, and 
now two million gallons of excellent water, bright and spark- 
ling, rush up from the cool depths every day for the use and 
enjoyment of the inhabitants. 

At a meeting of the Institution of Mechanical Engineers, 
Mr. Mather stated that a well was now being sunk, by the 
method above described, at Moscow, to a depth of 3,000 ft., in 
search of a water- supply ; and that he had offered to " put down " 
a 4,000-ft. boring in Surrey, to explore for the beds of coal 
which, according to geological theories, lie deep below that 
county. 

M. E. Lippman has communicated to the Annates industrieUes 
an account of the operations for sinking the artesian well at 
La Chapelle. The engineers employed by the authorities of 
the city of Paris to execute this great work are MM. Degos^e, 
Laurent, & Co. When completed, this well will supply water to 
one of the most populous quarters of Paris. It is intended that 
this well shall not only strike the water-bearing stratum — at a 
depth of about 2,000 ft.— into which- the great well at Passy 
penetrates, but shall extend through the stratum to a total 
depth of 2,960 ft. In this way, other water-bearing layers will 
be intersected. The work was at first commenced by the ordinary 
method of sinking a masonry shaft 2 metres (6 ft. 3} in.) in 
diameter to a depth of 445 ft. through the tertiary strata which 
lie above the chalk. Many difficulties presented themselves, 
chiefly due to the looseness of the earth through which the 
excavation penetrated, and to the insufficient pumping power. 
After two years of persistent labour, it was decided to try another 
system. At this period the shaft had reached a depth of 113 ft. ; 
new boring machinery, driven by steam power, was now set up, 
and until the present time the work has proceeded most satis- 
factorily. 

A late Number of Cosmos refers to a method of increasing 
the produce of wells which was exhibited at Paris in 1867, but 
which does not yet seem to be widely known. By this system 
the top of the well is made close, and the pump which lifts the 
water also partially exhausts the air. The effect of this arrange- 
ment is to suck in the water from the circumjacent strata, 
whereby the yield of the well is considerably increased. Pipe 
wells like those used in the Abyssinian expedition, when properly 
constructed, will have the same operation; and in India and 
other tropical climates such wells or pumps will yield much 
better water than open wells, in which the water is allowed to 
stagnate. They have also the great recommendation of being 
much cheaper. 
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THB TOWEB SUBWAY. 

It is now about 28 years since Brunei's great work, the 
Thames Tunnel, was completed. It was commenced in 1825, 
and occupied seventeen years. Its cost was 1,200^. per lineal 
yard. The Tower Subway has been completed in fewer months 
than its predecessor took years, and at a cost of about three 
times as many pounds as its great prototype took hundreds. 

The Subway consists of a narrow tunnel uniting two verti- 
cal shafts, one being on Tower Hill, and the other in Vine 
Street, Tooley Street. The tunnel is lined with iron tubing, 
bolted together in short lengths by means of flanges projecting 
on the internal surface. The placing and fixing of the portions 
of the tube were effected within a shield or bell, which was con- 
stantly pushed on before the advancing work ; and the conception 
has been seized upon by Mr. Bateman as the basis of his well- 
known suggestion for a submarine tube to carry a railway from 
England to France. The Thames tube is 7 ft. in clear internal 
diameter, or 6 ft. 8 in. between the flanges, and it carries a railway 
of 2 ft. 6 in. gauge. On this railway runs an omnibus capable of 
conveying 12 passengers. The tube is about a quarter of a mile 
in length, and sinks from both ends towards the centre with a 
gradient of about 1 in 30. The omnibus is of iron, light, but 
very strong, and runs upon eight wheels. It is connected with a 
rope of steel wire by means of a gripe that can be tightened or 
relaxed at pleasure, and at each end of the tunnel this wire runs 
over a drum worked by a stationary engine. The declivity of 
the tunnel is such that, when once the omnibus is started, it re- 
quires only a small amount of traction, and the momentum 
acquired during its descent will carry it a long way up the oppo- 
site slope. It is said that the strain on the rope will never 
exceed 2 cwt., and the rope used, although very slender in 
appearance, is capable of bearing more than a ton. The 
omnibus is provided with breaks, so that its motion is com- 
pletely under the control of the man in charge ; and at each 
end of the tunnel it is received by buffers, or ra&er catches, that 
are connected with very strong springs of vulcanised india- 
rubber. The shafts at each end of the tunnel are 60 ft. in depth, 
and are lined partly with brickwork and partly with iron 
tubing. Within these shafts there are lifts, capable of carrying 
six passengers at once, and these lifts are raised and lowered by 
the same engines that work the drums. Each lift has a counter- 
poise equal to its own weight, and to that of three average 
passengers, so that the weight of three passengers represents 
the Tnaximum of work that will be demanded from the engine, 
either for raising or lowering. At the top of each lift is a very 
ingenious contrivance by which a breakage of the suspending 
chain would close iron claws upon the lateral guiding rails, and 
would bring the machine to a standstill in the course of a few 
feeL At collieries, where the miners are raised and lowered in 
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a cage, it sometimes happens that they are carried over the 
wheel at the top ; but the ascent of the^e lifts is checked by 
springs of steel and india-rubber, which the engine employed 
would not be strong enough to break. The wheel over which 
the suspending chain runs is also dragged, so to speak, by re- 
volving fans, and too great rapidity of either ascent or descent 
seems to be rendered practically impossible. 

The arrangements visible from the world above are almost 
ostentatious in their simplicity. The upper opening of each 
shaft is covered by a tiny square building, like a slightly exag- 
gerated sentry-box. At the door stands an official, provided 
with a book of tickets and a pouch for money. As they pay 
passengers enter the box and descend in the lift. On reaching 
the bottom they find a space of a few feet between the shaft and 
the buffers fitted up with benches, as a waiting-room. When the 
omnibus arrives, and has disgorged its load, those who are 
waiting will step in, and will start off immediately for the 
other end. The descent of the shaft occupies 25 seconds, and 
the omnibus journey 70 seconds, so that a passenger may sink 
into the earth at Tower Hill and emerge in Vine Street in a 
minute and three-quarters from the time of his disappearance. 
Allowing for all ordinary causes of detention, such as missing 
the lift at the moment of its descent, or being just too late for the 
omnibus, the journey from point to point cannot occupy more 
than five minutes. The lifts, as they only carry half as many 
passengers as the omnibus, will make twice as many journeys, 
and it is intended to give priority of ascent to first-class passen- 
gers, who will pay 2d. for that privilege. Second-class passengers 
will pay Id. 

The most extraordinary part of the whole undertaking has 
been its cheapness. The capital of the company amounts only to 
18,000/.; and the plant would provide for a traffic which would 
repay this capital in a single year. — Abridged from the Times. 



THE ' INSTITUTION OF CXVEL ENOINEEBS. 

The council of the Institution of Civil Engineers have 
awarded the following premiums : — 

1. A Telford Medal, and a Telford Premium, in books, to E. 
Pobson, for paper on " The Public Works of the Province of 
Canterbury, New Zealand." 

2. A Watt Medal, and a Telford Premium, in books, to E. 
Price Williams, for paper on " The Maintenance and Kenewal of 
Railway Rolling Stock." 

3. A Watt Medal, and a Telford Premium, in books, to J. 
Thomhill Harrison, for paper on "The Statistics of Railway 
Imcome and Expenditure." 

4. A Telford Medal, and a Telford Premium, in books, to T. 
Sopwith, jun., for paper on " The Dressing of Lead Ores." 

6. A Telford Medal, and a Telford Premium, in books^ 
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to J. Nicholas Douglass, for paper on " The Wolf Rock Light- 
house." , 

6. A Watt Medal, and a Telfpid Premium, in books, to G-. 
Berkeley, for " Observations on the Strength of Iron and Steel, 
and on the Design of Parts of Structures which consist of those 
Materials." 

7. A Watt Medal, and a Telford Premium, in books, to R. 
Briggs, of Philadelphia, U.S., for paper on " The Condition and 
the Limits which govern the Proportions of Rotary Fans." 

8. A Watt Medal, and a Telford Premium, in books, to E. A. 
Cowper, for paper on " Recent Lnprovements in Regenerative 
Hot Blast Stoves for Blast Furnaces." 

9. A Telford Premium, in books, to John G-rantham, for paper 
on " Ocean Steam Navigation." 

10. A Telford Premium, in books, to D. Makinson Fox, for 
" Description of the Line and Works of the Sao Paulo Railway 
in the Empire of Brazil." 

1 1 . The Manby Premium, in books, to Emerson Bainbridge, for 
paper on " Coal-mining in Deep Workings." 

The council have likewise awarded prizes to students of the 
institution for papers. 



BRICKMAKING MACHINEBY. 

We are accustomed to both hearing of and seeing new and 
improved machinery for Brickmaking, but we are not accustomed 
to either hear of or see anything but the old material, clay, used 
for making bricks. Our G-erman friends are ahead of us in this 
line, as it appears that they make bricks from coke, which are 
reported as being liglft and durable, and adopted for fence wall- 
ing, and if they are as good as represented, they would do capi- 
tally for inside work and various other purposes where common 
bricks are used. The following is the description given by M. 
0. Wagner of making bricks with coke and lime : — He employs 
from 10 to 12 parts of coke as it comes from the retorts; and 
after breaking them up until no piece remains more than 2 in. 
in any way, he then adds one part of fresh burnt lime, which is 
spread over the coke and slaked with water until all is moist. 
The whole is then passed through a pug mill, and afterwards left 
imtouched for a day or two to allow of its becoming dry enough 
to pass through the brickmaking machine. The bri(^s when 
made are left to dry on boards for some days, when the surfaces 
are dressed. He recommends the drying to be effected in warm 
weather in the shade. The bricks may be used within a week or 
a fortnight after they are made, and a wall built of them is said 
to become more solid every day. On this system the thickness 
of the brick maybe augument^ without inconvenience, and from 
3 in. to 4 in. is a common thickness. Such bricks make a light 
and very dry wall, and are fit for fencing purposes. — Builders* 
2¥ade Circular, 
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At the new Patent Brick Works, estHblished by Mr. D. W. 
Barkt^r, on the canal side at Worcester, the red marl found in 
that locality is, with the aid of powerful grinding apparatus, 
readily converted into good sound bricks. Twenty-four bricks 
are made in a minute, according to 'the local Herald. The marl 
is cast into a grinding-mill, and, when fit, receives there a cer- 
tain quantity of water. Converted into a soft, well-amalgamated 
mass, it is then conveyed to the press, where it is moulded and 
pressed. A creeper receives the soft bricks at this stage, and 
carries them direct to the top of the kiln, where the hand touches 
them for the first time. The bricks are then removed from the 
creeper, placed in barrows, and stacked in the drying-sheds 
erected at the top of the building, in order that the waste heat 
may be utilised in the first process of drying. In that way the 
heat from the burning bricks beneath dries the green ones, until 
they are ready for the hot chambers below. The machinery in 
use is driven by a compact engine. 

Extensive works for the manufacture of bricks have just been 
completed by Major Stapylton, of Myton Hall, Helperby. To 
insure making more solid bricks than by hand, and doing away 
with skilled labour, he has introduced machinery driven by 
steam-power, which enables him to produce bricks with smooth 
surfaces like the "patent bricks." This is all done in one 
operation. After the clay is cast in the ordinary way it is put 
into wagons, and by means of a rope connected with the machine 
it is hauled up a tramway and tipped on to the rollers, which 
crush all foreign matter, such as stones, and thence enters the 
pug-miU, where it is thoroughly incorporated and made ready to 
enter the dies, from which it passes to the two cutting-tables, on 
each of which are cut at once six bricks. 

Those bricks which are wanted for very particular purposes, 
such as facing, are passed through a special machine, — " the 
rotary press," — which performs its work of pressing, and thereby 
consolioating the bricks. A brick is simply placed in front of 
the piston, which then forces it into the mould or die (of which 
there are four on a revolving shaft) of the desired size, and any 
superfluous clay is cutoff, thus making all the bricks true and of 
uniform dimensions. During the return of the piston, the box of 
dies or moulds revolves one- fourth of the way round, thus pre- 
senting another empty mould, which has already been oiled and 
cleaned by a self-acting lubricator, directly opposite the piston, 
to receive the next brick. In the meantime a self-acting push- 
plate forces the brick already pressed out of the die, upon a self- 
acting table, which carries them away, each brick being impressed 
with the initials of the proprietor. Both the machines described 
are driyen by a horizontal engine, and are the productions of Mr. 
John Whitehead, of Preston, Lancashire. 
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ASPHALT PAYEMENT. 

Thr carriage ways of two of the meet important thoroughfares 
in the city of London — namely, Cheapside and the Poultry — 
have been paved with compressed asphalt under the supervision 
and at the expense of the Commission of Sewers. The work is 
undertaken merely by way of an experiment, and the thorough- 
fares in question were selected by Mr. Haywood, the engineer of 
the Corporation, as being the most suitable for the complete 
testing of the durability and other alleged qualities of the pave- 
ment. The asphalt is supplied by the Val de Travers Company, 
and has previously been used in the paving of a small portion 
of Thread needle-street, where the carriage traffic is comparatively 
light. 

The pavement is formed in the following manner, according 
to the statement of the engineer: — A foundation is first made of 
Portland cement concrete, 8 in. thick,. on the top of which a 
coating of mastic about j in. in thickness is run and worked 
to the proper slopes and curvatures. The asphalt is laid on this 
foundation. It is brought from Switzerland, and is entirely 
composed of the natural rock ground to a powder, and subjected 
in that state to great heat in a revolving boiler on the spot. 
After this it is taken out, laid over the surface, and, while in its 
heated state, compressed with burning irons into one homogeneous 
mass, without joints and impervious to moisture. The asphalt 
is about 2 in. thick, and when finished presents a wonderfully 
smooth and level surface. The cost is about ISs. per square yard, 
including the foundation, and \s. 6d. per square yard is the 
annual expense of keeping it in repair. It is stated that at the 
end of eight or ten years the pavement will be in as good a con- 
dition as when first laid, and that the rapidity with which repairs 
can be effected will tend much to the public convenience. The 
principal advantages possessed by it over ordinary pavements are 
that the traction of vehicles is much reduced, and consequently 
passengers in carriages are less jolted, and the fatigue of horses 
is diminished ; that it is impervious to moisture, and very noise- 
less, and that it can be easily and effectively cleansed. On the 
other hand, it is unsuitable to streets having sharp gradients, 
and in some rare instances it will be more slippery than the 
usual granite carriage ways. The Commission has been induced 
to make the experiment partly in consideration of the successful 
application of asphalt in the streets of Paris, and partly on the 
suggestion of a large number of firms in the City, and of the 
residents in the streets in question. There can be no doubt that 
the pavement will receive a trial amply sufficient to test it in 
every possible way. On the question of durability and cost there 
is no experience in England. At Paris it was more expensive 
than granite, but nevertheless more than 16 miles of street were 
there laid with it. If the Company's prices were stated at the 
lowest, it would, Mr. Haywood thought, be dearer than granite 
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pavement in London. It Jmd been found in Paris cheaper than 
macadamized roads, but there was not such good material there 
for forming the surface as in London. It was probable, however, 
that it would be quite as cheap in streets of considerable traffic, 
and that, with proper management, it would give the convenience 
without the disadvantages of macadam. Upon the whole Mr. 
Haywood thought the compressed asphalt pavements could be 
formed as exp^tiously, and with as little public inconvenience, 
as those of granite ; that the repairs generally would be more 
difl&cult and expensive, but that mere surface repairs made in 
fitting weather would be more perfect and complete than those 
of stone pavements. 

"petrified concbbte." 

Some works have recently been established in the neighbour- 
hood of Victoria Park for the manufacture of artificial stone by 
a new process. The FharmaceuticaJ Journal says : — " It has been 
known for some time that Portland cement, or any concrete con- 
taining lime, can be rendered extremely hard by immersion in a 
solution of silicate of soda. Under these circumstances, the silica 
is absorbed by the lime, and the cement thereby converted into 
a true stone. But the cost of the silicate of soda has hitherto 
rendered such a process too expensive for general application. 
The proprietor of the works we refer to has overcome this obstacle 
in a most ingenious manner. Beneath the chalk beds of Surrey, 
in the neighbourhood of Famham, there exists a plentiful deposit 
of a soft stone, containing 25 per cent, of silica, in a condition 
in which it is soluble in a cold solution of caustic soda. This 
material the inventor grinds up and diffuses through the bath of 
silicate of soda, containing the concrete to be petrified. The lime, 
removing silica from the solution, liberates caustic soda, which 
dissolves fresh silica from the Farnham stone. The process thus 
becomes a continuous one. The soda acts as a carrier of silica 
from the stone to the cement. By due care, the solution of sili- 
cate of soda may be maintained of constant strength, and is 
therefore capable of performing an almost indefinite amount of 
work. The expense of the silicate of soda being once defrayed, 
the cost of ' petrifying ' the concrete is simply the value of the 
Famham stone and the labour of applying it. No heat is re- 
quired in any part of the process, and the work is therefore very 
simple." 

▲ NEW OMNIBUS FOB MELBOURNE. 

Thb great principle involved is the carriage of the load below 
the centre of gravity. The new style of conveyance has 
been patented by Mr. Dyer. Instead of the passengers being 
inside the vehicle, as at present, they are all outside of it. There 
is no close box into which twelve human beings are stuffed to 
inhale each other's expirations and exhalations. There is no 
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crushing np for a seat, or putting seven in a space intended for 
six, and not too large for five. All inconveniences are avoided 
hy placing the passengers back to back, instead of face to face. 
The new omnibus has only one hind wheel, instead of two ; and 
this one wheel, placed in the centre of the vehicle, does the work 
of the two now used. A light and elegant roof covers the two 
rows of seats, and reaches down in front far enough to shelter 
the passengers from rain or sun, but not far enough to obstruct 
their view of the opposite side of the street in which they are 
going. There are aprons also which draw up from the foot-board, 
as a protection in wet weather. The vehicle is therefore much 
lower than the present omnibus, being only about 8 ft. in height. 
A passenger steps in and out at one effort from the street into 
his or her own separate place or division. The large wheel at 
the back is quite concealed, and revolves in a closed case or 
sheath, some 12 in. in width. The seats being on two sides 
and the end, and being comfortably padded at the back and 
cushioned, the vehicle will somewhat resemble that piece of 
furniture known as an ottoman, with arms to it and a roof 
overhead. There will be an immense economy in construction, 
as there are no doors, no glazing, no painting of sides, no inter- 
nal panelling, and only three wheels instead of four. The 
draught on the horses will be much lighter, as the friction will 
be diminished by one-fourth at least. In addition to this, it is 
known that a wheel of large diameter is much easier to draw 
than one of small, so that there is no doubt but that the draught 
will be very much lessened. The weight of the vehicle will 
not be more than two-thirds of the present one, and the cost 
also. — Builder, 



EXHIBITION AT SYDNEY. 

The New South Wales and Victoria Intercolonial Exhibition 
at Sydney, opened by the G-overnor, Lord Belmore, on August 30, 
for one month, was held under the auspices of the Agricultural 
Society there. It took place in the R*ince Alfred Park, where 
a handsome and commodious pavilion has been erected, at a 
cost of 23,000Z., by the municipal corporation of the city, to be 
permanently occupied, at a yearly rent, by the Agricultural 
Society. The non-agricultural portion of the contents of the 
Exhibition, including works of art, such as pictures, furniture, 
and carriages ; specimens of the woollen, iron, tallow, and other 
manufactures, and of the minerals of South-East Australia, was 
displayed in the building ; while the cattle-show, with the sheds, 
stalls, and pens for horses and oxen, sheep and pigs, and the 
agricultural implements, covered three acres of the park. Among 
the animals were some very fine ones, especially the males im- 
ported from England for breeding, which were sold at high 
prices ; the common price for a yearling bull of good race was 
1 OOL, and one three years old fetched 350^. The agricultural 
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machines were all fi:x)m Melbourne. We may notice, in connec- 
tion with this subject, that the Sydney Morning Herald of 
September 7* published in a special supplement of eight large 
pages, gives a very complete historical and statistical account 
of the progress of New South Wales. It presents an interesting 
view of the rapid advance in wealth, industry, social comfort, 
and refinement which our fellow-Englishmen at the antipodes 
have achieved during two or three generations ; while the vari- 
ous attractions and advantages of &is fine colony are described 
with perfect truth. — Blustratcd London News, 



BUOYS FOB NIGHT SEBVICE. 

" One of ihe greatest impediments to navigation is darkness 
in buoyed waters. If it were possible to develop a lighting 
power in the buoys, this difficulty would be greatly diminished." 
So writes Mr. F. W. Van Eeden, general secretary of the 
Netherlands Society for the Promotion of Industry, at Haarlem, 
in a printed circular, in which the Society offer 300 florins in 
money, and a gold medal worth 150 florins, " for the most prac- 
tical means of investing Buoys with a Lighting power, for service 
at night." The meaning of this is obviously some method by 
which buoys floating in rivers and estuaries, or on shoals at sea, 
shall light themselves up at nightfall. The thing is possible ; 
but can it be reduced to easy practice ? Particulars and plans 
are to be forwarded to the secretary before the end of September, 
1871; but he states, among the conditions, that "the Society 
takes no responsibility for eventual damage to models or instru- 
ments, and reserves to itself the right of not returning them to 
the competitors." 



GAS FIRES AND STOVES. 

Mb. J. 0. N. RuTTEB, of Black Rock, Brighton, gives the 
following, with other particulars, as to useful forms of Gas Fires 
and G-as Stoves. The gas fire consists of pumice (usually called 
pumice-stone), broken into tolerably small pieces, packed together 
to the height of the bars in an ordinary fire-grate, and heated to 
incandescence by gas. The pumice being carefully arranged, 
and the gas properly applied, in a few minutes there will be a 
brilliant fire. Here will be nothing to disturb our old-fashioned 
notions and susceptibilities about the cheering effects of an open 
fire, — a fire which can be seen as well as felt. The cost of mate- 
rials and workmanship is very trifiing^-only a few shillings ; 
but the cost of keeping up the fire is greater than that of a coal 
fire. Taking the cost of a coal fire at ^d. per hour, that of a gas 
fiire will be about 1 J of a penny. This must be taken into consi- 
deration when estimating the advantages of a gas fire. The 
pumice rapidly gets into a glow, and is nearly indestructible, 
without dust or other nuisance, and the fire gives good heat and 
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can be diminished or increased at wUL Mr. Butter also thus 
describes a gas stove : — 

" During the last twelve winters I have had the enjoyment of 
a stove which is isolated as respects the room in which it is fixed. 
The air which supplies the means of combustion .to the gas-jets is 
conveyed from out-of-doors, underneath the floor, and through 
the bottom of the stove ; and the exit-flue communicates with 
the chimney of an adjoining room. The perfection of warming 
by gas is thus attained. Any required temperature can be main- 
tained without varying one degree for any required period. . . . 
A room which has no chimney, nor one near enough to be avail- 
able, can be effectually and healthfully warmed ; and a room with 
a chimney, but useless by reason of down-draught, may .be made 
as comfortable as any other in the house." 

With such a chimney a gas flre does not do well. — Builder, 

COAX GAS. 

Professor Eogers has made a communication to the British 
Association on the influence of carbonic acid and air in diminishing 
the illuminating power of Coal Gas. His results differ consider- 
ably from those obtained by some other experimenters, and it 
may be that they are not very reliable, but we give them for 
what they are worth. One per cent, of carbonic acid, according 
to the professor, reduces the illuminating power from 6 to 8 per 
cent. ; but further additions do not produce proportional reduc- 
tions. Air causes a greater reduction of illuminating power than 
carbonic acid ; 10 per cent, of air reducing the power 70 per cent., 
while the same proportion of carbonic acid only causes a reduc- 
tion of 40 per cent. We may refer here to the results of Messrs. 
Silliman and Wurtz, published in these columns last year. 
These gentlemen state that 12 per cent, of air destroys only 40 
per cent, of illuminating power. It is right to say, however, 
that Professor Rogers* results come near to those of Andouin 
and Berard, who say that 6 per cent, of air destroys half the 
illuminating power of gas, or perhaps we ought to say of Paris 
gas— a poor gas ; and 20 per cent, of air destroys all the illumi- 
nating power. According to Professor Rogers it takes 45 per 
cent, of air to destroy all light, and it takes 58 per cent, of car- 
bonic acid to effect the same result. We have hinted that these 
experiments may not be worth much, but the results may be per- 
fectly accurate for the particular gas and burner employed by the 
author. — Mechanics' Magazine. 



THE NEW OZOKERIT CANDLES. 



These beautiful Candles have been patented by Messrs. Field 
and Siemssen ; the invention consisting of a new material to the 
production of illuminating oils and solid hydro-carbons, suitable 
for the manufacture of candles and other purposes. The word 
Ozokerit is derived from the Q-reek Ozo (I smell of) and keros 
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fwax), and is thus described in Dr. lire's Dictionary of Arts 
edition 1853): — *'"Wax, mineral, or Ozocerite^ is a solid, of a 
brown colour, of various shades, translucent, and fusible like bees' 
wax ; slightly bituminous to the smell, of a foliated texture, a 
conchoidal fracture, but wanting tenacity, so that it can be pul- 
verised in a mortar. Its specific gravity varies from 0*900 to 
0*953. Candles have been made of it in Moldavia, which give a 
tolerable light. It occurs at the foot of the Carpathians, near 
Slanik, beneath a bed of bituminous slate clay, in masj^es of from 
80 lb. to 100 lb. weight. Layers of brown amber are found in 
the neighbourhood. It is aHsociated with variegated sandstone, 
rock salt, and beds of coal (lignite ?). It is analogous to katche- 
tine. Something similar has been discovered in a ' trouble ' at 
Urpeth Colliery, near Newcastle, 60 fathoms beneath the surface. 
Ozocerite consists of different hydro-carburetted compounds asso- 
ciated together ; the whole being composed, ultimately, of — 
hydrogen 14, carbon 86, very nearly." (See also Dana's Chemis- 
try and Watts' s Chemistry.) 

The word " Ozokerit" has been bestowed upon a mineral which 
is now exciting great interest. No doubt the natives of Russian- 
Poland have known it to possess light-giving properties, and the 
candles made from the crude material must certainly be offensive. 
The pure ozokerit, however, is colourless, and emits a finer and 
more brilliant light than any other substance yet used, in the 
manufacture of candles. Sub-products of this mineral yield a 
material possessing greater insulating powers than almost any 
other substance, and promise to be of great importance in electro- 
magnetic apparatus. The patentees state : " We distil the raw 
material by fire -heat alone, or by superheated steam and fire-heat, 
either consecutively or combined, thereby obtaining an oilish 
distillate, the solid and liquid constituent parts of which are 
separated by pressure. The pressed solid material is then purified 
by mixing and stirring by sulphuric acid, when melted; after 
standing for some time, in order to effect its complete separation 
from the acid, the supernatant melted material is carefully 
drenched, and thoroughly washed with hot water. The water 
having been removed, the material is repeatedly filtered through 
animal charcoal until the requisite degree of whiteness is attained. 
Or, in place of the above process, the material is repeatedly mixed 
with naphtha and pressed ; the small portion of naphtha remaining 
in the pressed cake is removed by the introduction of free steam 
until no more odour is perceptible, the only portions which have 
been removed by pressure are acidified with sulphuric acid, are 
redistilled, and treated with alkaline ley." 

In the candle-making process the cakes of ozokerit are melted, 
and the candles cast in the same way as paraffin. The greatest 
advantages claimed for these candles is their high melting-point, 
which ranges from 140° to 143° Fahr., and the dry and wax-like 
character of the material ; they burn with a large, white, and 
powerful flame, and do not accumulate, in the cup surrounding 
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the wick, a large quantity of liquid material. In appearance 
they are heautiful, and come out of the moulds with a brilliant 
surface. The trade in paraffin candles has been much retarded 
because their great beauty is not available for the ball-room, as 
the great heat causes them to droop. For purposes of export, 
ozokerit is as useful as wax or stearine, cheaper than the former, 
and handsomer than the latter. 



NEW TtTNNEL-CUTTING MACHINE. 

Among the objects of interest exhibited at the concluding 
soiree of the British Association at Liverpool, the most important 
was a mechanical contrivance by M. Tehebicheff, a Kussian 
mathematician, for converting vertical into rotatory motion. 
The apparatus, as exhibited, consisted of a section of a piston 
and cylinder, and a system of arms and cranks connected with 
the piston rod set a wheel on a horizontal axis revolving in 
either direction as the piston was raised and depressed. The 
defect of the arrangement seemed to be that it had two dead 
points, from which it could not be started by the piston alone, 
but only by a slight movement of the wheel ; and its most re- 
markable feature was that it was purely a result of mathematical 
calculation, and as such had existed on paper before it took shape 
in iron. Another chief centre of attraction was a working model 
of the tunnelling machine of Mr. J. D. Brunton. The original 
is now engaged in cutting experimental tunnels into the gray 
chalk near Snodland, the work there done being intended to 
serve as a basis for contracts for the projected submarine railway 
tunnel that is to connect England with France. The machine 
consists essentially of a horizontal axis, at the end of which is 
carried a cross-bar, revolving in a vertical plane, and having a 
circular chuck at each extremity. Each chuck carries six 
cutters, each of which may be roughly likened to a large quoit. 
These cutters are set somewhat obliquely to the vertical plane, 
and are free to revolve on their own axis ; the effect of which re- 
volution, combined with the general revolution of the chucks, is 
to give a sort of drawing cut by each quoit against the strata to 
be perforated. The amount of penetration is governed by the 
pitch of a screw on the main axis, and the speed of revolution by 
the two factors of the power employed and of the hardness of the 
material to be perforated. In the gray chalk of Snodland, 
which is believed to be identical with that of the ground to be 
pierced beneath the Channel, the rate of speed is about nine 
yards per hour for a drift way seven feet in diameter ; and it is 
calculated that such a drift way might be cut from near Dover to 
Cape Grisnez in about 12 months, and at an expense almost nomi- 
nal when compared with the magnitude of the work. The chief 
difficulty, indeed, would be the conveying away of the rapidly 
accumulating d^hris ; and Mr. Brunton has of late been devising 
and testing several contrivances for the rapid delivery, behind 
the machine, of the chips that it cuts away. Independently of 
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its probable use in an international undertaking that must at 
some future time be accomplished, the machine is already 
coming into use as a means of rapidly and cheaply cutting col- 
liery and mining tunnels. 

GREAT TUNJraiT. THROUGH THE ALPS. 

Professor Ansted has read to the British Association a 
paper, the joint production of himself and Professor King, en- 
titled " Notes of a Recent Visit to the Great Tunnel through 
the Alps, and on several points of geological interest suggested 
by the condition of the works i;i the present nearly complete 
state." Diagrams were employed in describing the points of 
geological interest in the strata through which the tunnel is 
cut, and specimens of the rock were also exhibited. The 
tunnel, as Professor Ansted reminded the audience, will per- 
forate the crest of the main chain of the Alps, nearly midway 
between Mont Tabor and Mont Cenis, passing nearly under the 
summit of Mont Prejus. The operations of the tunnel involve 
a direct cut through a series of rocks on a line whose depth 
below the surface was almost at once very considerable. Owing 
to the form of the ground and the rise of the mountain, the 
depth was 2,000 ft. at each end after 2,000 ft. of tunnelling. 
From this point, however, the depth increased very little from 
each end for a long distance. In the middle of the tunnel the 
depth below the surface is 5,400 ft., while the deepest borings 
for such works as mines and wells do not exceed 3,000 ft. The 
works have been carried on throughout with some regard to the 
great physical questions involved. Among these the temperature 
at various distances and depths beneath the surface was not the 
least important. Instructions were given to bore a large hole 
laterally into the rock for a distance of about 10 ft., at intervals 
of 600 metres, and determine the temperature of the rock by 
thermometers provided for the purpose. On the northern side 
this important experiment had been carelessly executed, but on 
the south side, especially towards the centre, some good obser- 
vations had been made, and the result was somewhat startling. 
The last observation made at the time of his visit was at 6,200 
metres (20,342 ft. from the south end), at a depth of more than 
5,000 ft. The result was 28° C. = 80^° F. This would reduce 
the increment to a degree Fahrenheit in more than 100 ft., the 
general increase being observed in mines to average a degree in 
about 60 ft. Here again, however, there was still something 
wanting, the mean annual temperature of the surface not being 
accurately known, and the depth from the surface of the stratum 
of permanent temperature never having been determined. "With 
reference to the progress of the work of tunnelling, the Professor 
stated that, on the 31st of last month, there remained less than 
2,000 ft. out of 40,000 ft. to pierce ; and, as the present rate of 
progress is about 600 ft. per month, it may be expected that the 
eommanication will be complete by the coimneiiCLem&xA. q1 "Ccl^ 
"•''▼ear. 
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▲DDIS*S SINGLE RAIL TRAMWAY. 

This very ingenious arrangement of Tramway and vehicle is' 
the invention of Mr. W. J. Addis, C.E., of Tanna, Bombay. "We 
have here an Indian bullock cart of peculiar construction, loaded 
with three tons, and drawn with ease by two of the little country 
bullocks, equal each to about half a pony-power. The principle 
involved is excessively simple. A tramway is laid with a single 
rail, and on this are run vehicles of all kinds, fitted with two 
bearing wheels, which take all, or nearly all, the weight ; and 
ordinary wheels, which hardly serve to steady the machine, and 
prevent overturning. 

The advantages are that the cost of the tramway and the cost 
of haulage is reduced absolutely to a minimum. The plan is to 
lay down the rails at the sides of roads, one for up traffic, and 
the other for down traffic, leaving the centre part of the road for 
ordinary traffic ; and as the rails are only 1 J in. or 2 in. above 
the surface of the road they would scarcely interfere at all with 
the ordinary traffic. On any road where there is a very large 
traffic bullocks could be dispensed with, and traction engines 
could pass along the line with trains of waggons. The cost of 
tramway will be Rs. 4,000 or Rs. 6,000 per mile. 

Mr. Addis has laid down a length of rail in the grounds of his 
ironworks at Tanna, upon which he has placed two carts or 
wagons specially constructed by him for the tramway. A portion 
of the rail is laid at an incline of 1 in 40, and another portion, 
on level ground, describes a 10 ft. radius curve. This experi- 
mental line has been visited by a large number of gentlemen, 
government officials, and others, who have seen with satisfaction 
the ease with which a pair of bullocks draw 3 tons along the tram- 
way. The flanged centre wheels are attached to a screw, by which the 
framework of the cart is raised, so that on level ground the ordi- 
nary side wheels may be 1 in. or 2 in. above the surface of the 
road, and the entire weight of the burden may rest on the rail. 
The side wheels of course occasionally touch the groxmd, but 
really the weight is borne by the centre wheels. In some ex- 
periments, tried recently, a large log of wood was placed on the 
ground over which one of the side wheels would pass, and the 
wagon put into rapid motion ; on passing over the log the jerk 
was severe, but failed to throw the wagon ofT the rail. A small 
hole was then dug in the line of a side wheel, and over this also 
the wheel passed without accident. 

The utility of the invention has already been recognised by 
several public officers, and a line has been laid down between 
Callian Bunder and Callian, a distance of 1 J mile, over which 
there is a large salt traffic. Then shortly a double line will be 
commenced between Mhyjee station of the G-. I. P. Railway and 
the ground on which the Mhyjee fair is held, a distance of about 
3J miles. There will thus be about 7 miles of rail to lay, and 
though this line will pass over a ready-made road, it is astonish- 
ing to hear that the laying of the entire length will require but 
little more than a fortnight. — Engineer. 
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THE EBECTION OF GIRDERS. 

The BEEcnoN op placing m dtu of large and heavy Girders, con- 
stituting the principal components in a constructive sense of a 
railway bridge, is a problem that admits of but two solutions. 
One is to erect a temporary support for the permanent structure 
until it is in a fit condition to dispense with such adventitious as- 
sistance ; the other, to reject all such subsidiary aid, and place the 
girders in position at a single operation. Notwithstan&ig that 
railways are now carried into districts and localities that at one 
time would have been regarded as inaccessible to the locomotive, 
and, consequently, the difficulties attending the erection of the 
permanent works have been considerably enhanced, yet we have 
not been compelled to wait until the present to learn how those 
difficulties may be overcome without the use of centering or 
8caffi:)lding of any kind whatever. In the old days of bridge 
building, when the arch was considered the only existing type of 
strength and reliability, the employment of center was looked 
upon as indispensable, and it is therefore but natural that the 
same means should have been resorted to, although the type or 
style of construction has undergone very material modification. 
But it was not long before the Britannia bridge furnished an 
example of bridge building in which, for various insurmountable 
reasons, it was not possible to have recourse to the ordinary 
staging and centering upon which to construct the girders and 
their accessories. — Migineer. 



UTILISING COAL WASTE. 

The enterprise of a Company in New York in utilising the 
refuse of coal mines, the accretions of which have been enormous, 
and hitherto valueless, has proved a complete success ; build- 
ings and machinery have been erected at Mauch Chunk. The 
fuel as prepared from the coal dust is said to be superior to the 
natural coal, burning without cinder or impurity of any kind. 
The Secretary of the Navy after testing the fuel has entered 
into a contract for all the present works are capable of turning 
out. The fuel, as supplied the Government, is in cubes of 5 in. 
From the regularity of shape, great advantage can be had in 
stowage, whUe the absence of cinder and, comparatively, of 
ashes renders it peculiarly desirable. The price is said to be 
lower considerably than that of coal in its present form. The 
supply of the refuse is inexhaustible, and this improvement 
gives us another advantage over the impracticable miners, who 
may strike at will if we can but utilise the dust which we have 
above ground by millions of tons. As a process has been lately 
ventilated by which coal has been ground to a fine dust, and 
carried by blowers into the furnace with sufficient air to pro- 
duce immediate combustion and with the most eminent success, 
we suggest the use of the dust already on hand for similar 
treatment, not doubting equal results will be obtained. — Iron 

Anp. 
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THB SCIENTIFIC USE OF THE JMA.QINA.TlOH, 

Prof. Ttndall, in his lecture, delivered to the British Asso- 
ciation at Liverpool, on The Use of the Imagination in Scien- 
tific Inquiry, maintained that though the detailed analysis might 
be, and might ever remain, beyond us, general results might be 
attainable. At all events, it was plain that, beyond the present 
outposts of microscopic inquiry, lay an immense field for the 
exercise of the imagination. Life was present potentially in 
matter when in the nebulous form, and was unfolded from it by 
the way of natural development, or it is a principle inserted into 
matter at a later date. The present inquiry regarding the intro- 
duction of life was : Does it belong to what we call matter, or 
is it an independent principle inserted into matter at some 
suitable epoch — say when the physical conditions became such as 
to permit of the development of life ? There were the strongest 
grounds for believing that, during a certain period of its history, 
the earth was not fit to be the theatre of life. Whether this was 
ever a nebulous period, or merely a molten period, did not much 
matter ; and, if we reverted to the nebulous condition, it was 
because the probabilities were really on its side. The question 
was this : — ^Did creative energy pause until the nebulous matter 
had condensed, until the earth had been detached, until the solar 
fire had so far withdrawn from the earth's vicinity as to permit 
a crust to gather round the planet ? Did it wait until the air was 
isolated, until the seas were formed ; until evaporation, condensa- 
tion, and the descent of rain had begun ; until the eroding forces 
of the atmosphere had weathered and decomposed the molten 
rocks, so as to form soils, until the sun's rays had become so 
tempered by distance and waste as to be chemically fit for 
the decomposition necessary to vegetable life ? These questions 
defined a hypothesis not without its difficulties, but the dignity 
of which was demonstrated by the nobleness of the men whom it 
sustained. Modern scientific thought was called upon to decide 
between this hypothesis and another ; but they might rest secure 
that the hypothesis just sketched could never be stormed, and 
that it was sure, if it yielded at all, to yield to a prolonged siege. 
However the convictions of individuals here and there might be 
influenced, the process must be slow and secular which com- 
mended the rival hypothesis of natural evolution to the public 
mind. The evolution hypothesis was not to be flouted away 
contemptuously or denounced as wicked. Let us not fear it, but 
steady ourselves upon faith in the ultimate triumph of truth ; for 
under the fierce hght of scientific inquiry it would certainly be 
dissipated if it possessed not a core of truth. Its existence as a 
bjrpothesis in the mind was quite compatible with the simultaneous 
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existence of all the virtues to which the term Christian has been 
applied. It did not solve, nor profess to solve, the ultimate 
mystery of this universe ; in fact, it left that mystery untouched. 
" Two things," said Immanuel Kant, "fill me with awe — the 
starry heavens and the sense of moral responsibility in man." 
And in his hours of health and strength and sanity, when the 
stroke of action had ceased and the pause of reflection had set in, the 
scientific investigator found himself overshadowed by the same 
awe. Breaking contact with the hampering details of earth, it 
associated him with a power which gave fulness and tone to his 
existence, but which he could neither analyse nor comprehend. 

SPONTANEOUS GENEBATION. 

The solution of this problem seems to be as far off as ever. 
It was much discussed at the late meeting of the British Asso- 
ciation at Liverpool, and evidence given of living things found 
which must have either borne high temperature never before heard 
of, or they must have been evolved de novo. •' If we had," says the 
Gofrdener^ Chronicle^ " to select among our foremost naturalists 
one who more than any other might have been expected to uphold 
the doctrine of spontaneous generation, that one would have been 
Professor Huxley. But, like a doughty man of science that he is, 
he will not be led astray by personal predilections, but boldly and 
unhesitatingly draws inferences from the evidence before him — 
inferences wholly unfavourable to a doctrine which, from what 
he has said on former occasions, we assume he would gladly 
support did he feel himself at liberty to do so. The point in 
dispute, we need hardly sny, is as to whether what we call living 
matter is, under all circumstances, as it certainly is under most, the 
direct product of pre-existing living matter, or whether it may not 
occasionally be generated de novo from a combination of elements 
under conditions as yet unknown to us ? Happily we can at the 
present day discuss these matters without fear of pains and 
penalties, and without uncharitable assumptions or aspersions. 
In whatever mode the new life appears, the miracle of its produc- 
tion remaiiiS the same — the attributes of divinity are wholly 
unshaken." 



THE ENTOZOA EGG SPONTANEOUS GENERATION. 

Ik the course of the discussion which followed the reading of a 
paper on " Spontaneous Generation," to the British Association 
at Liverpool, an opinion was expressed that the Entozoa Egg, 
even if deposited in the root of a plant, could not be found in the 
leaves. Professor Huxley remarked that there was necessity for 
great caution in drawing conclusions upon this subject. It would 
certainly be an extraordinary circumstance if the egg could creep 
from roots to foliage ; but what had not been taken into account 
was the extraordinary changes of form which the insects which 
lived in cattle were capable of undergoing. It was not eimT^l^ 



110 THE TEAR-BOOK OF FACTS. 

the egg that had to be dealt with, but the egg plus a number of 
stages and conditions which made it capable of Uving in different 
circumstances from the parasitic worm. In illustration of this 
he mentioned the disease called the " staggers " in sheep. These 
were caused by the presence of a large endozoon developed in the 
brain of the sheep, which became a bladder-like substance, and 
ultimately caused death by apoplexy. The history of that crea- 
ture was one of the most astonishing in the world. The abomi- 
nable animal existed in other conditions. K they took the brain 
of a sheep which had died of this disease and fed a dog witii it, 
it would eat it with great rapidity and delight, not being aware of 
the percentage it had to pay. The dog took in the bladder worm, 
which in his stomach became metamorphosed — it became a tape- 
worm, developed rapidly, and gave rise to joints containing the 
ova of the creature, which it never would do in the brain of the 
sheep, and eventually it was passed out with the refuse of the 
dog, and scattered upon the pastures on which the sheep were 
feeding. Some of the insects would be dispersed, but some 
would remain, and it was certain that by one or other of these 
channels the ova got back to the sheep. They then took a differ- 
ent course, and bored through the alimentary canal, were carried 
to the brain by the circulation of the blood, and there gave rise 
to the staggers. So that it was found the best way of keeping 
the staggers under was to look very sharp after the dogs. 



PROTOPLASM. 

Dr. Child has laid before the British Association certain 
propositions in regard to Protoplasm, simply as defining what he 
meant by it. Protoplasm was, as a rule, a more or less viscous 
fluid, consisting mainly of four elements — oxygen, hydrogen, 
carbon, and nitrogen— such as constituted the living portion of 
every organism, animal or vegetable. We were unable by any 
process to discriminate between the protoplasm of the lowest 
plants and that of the highest animal ; but, as a matter of fact, 
the protoplasm of one kind of organism so far differed from 
another as to conform to peculiarities of type. The earliest dis- 
coverable state of every organism was that of a simple minute 
mass of protoplasm, and beyond this stage many organisms never 
progressed. Vegetable organisms were capable of assimilating 
to their protoplasm certain inorganic compounds, but the animal 
world had to find its nutriment ready made in the vegetable 
kingdom. After an examination of the various germ theories 
which had been put forward, it appeared to him that abiogenesis 
in some form or another was a necessary consequence of certain 
other theories which were gaining ground at the present moment. 
Jt was hardly conceivable that we could theoretically hold the 
original simple forms, from which the whole animal and vegetable 
world had been developed, had sprung into existence out of the 
regular order of the evolution of the universe. What was called 
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the germ theory of disease threw an interesting light on the 
question. Zymotic diseases were now generally believed to re- 
sult from the multiplication and reproduction of germs in the 
hlood of the man or animal affected. The matter to be accounted 
for was how the germ diseases appeared, disappeared, and after- 
wards again cropped up in the same district and at great intervals 
of time. If the old theories were to be maintained in their en- 
tirety as to the fixity of species, every one of these diseases must 
have existed somewhere from the beginning. That was a view 
which was hardly credible, but it was held nevertheless. 

Dr. Lionel Beale's recent disquisition on "Protoplasm; or 
Matter, Force, and Life," does little to terminate the controversy 
which has long been raging between the vitalists, who assert the 
existence of a special vital force in living matter, and the phy- 
sicists, who ascribe all vital phenomena to the action of known 
physical forces. Of the latter faith. Professor Huxley is the 
most prominent apostle; and certainly he has succeeded in 
showing that many of the forces heretofore regarded as vital and 
beyond our means of investigation were merely forces which can 
be produced in the laboratory by ordinary physical agents. Dr. 
Beale believes the constituents of a living body to be germinal or 
living matter; formative, or dead matter; and pabulum, or 
matter not yet assimilated or vitalised. But of the reality of 
this hypothesis, which we admit to be probable, he gives no 
proofs ; and, as a general rule, he is much more lavish of asser- 
tion than of demonstration. Much of what is true of life is also 
true of combustion. It is a process which does not begin of 
itself, but when begun continues by assimilating for its own pur- 
poses matter which would otherwise be inert. Finally, the com- 
bustion ceases from the accumulation of ashes, or of intervening 
particles, which hinder or impede the contact of the combining 
atoms. There may be strong vitality or weak, just as there may 
be intense or sluggish combustion ; and the analogy may be ex- 
tended to most of the vital phenomena. — Illustrate London News. 



DESCENT OF OLACIEBS. 

The Eev. Canon Moseley has read at the Koyal Institution 
a paper on this inquiry. He stated that glaciers do not 
originate in the highest Alpine regions, but from a wide belt 
girding them below, divided horizontally by the snow line, above 
which the snow always lies and the rain seldom falls, and be- 
neath which the snow disappears every summer, and rain is 
abundant. From this belt the glaciers emerge, moving slowly, 
like huge slugs, along the descending valley, filling out the wide 
channels and contracting themselves in the narrow goi^es. The 
slope of a principal glacier is often as little as 3 degrees, yet 
it may move 24 inches a day ; while the motion of a tributary 
glacier may be only 4 or 5 inches, with a slope of 60 degrees. 
Glaciers carry on their back large pieces of rock and stones 
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which when deposited foim moraines, and their mass is com- 
posed of layers of white ice, separated from each other by layers 
of transparent ice, which is termed their " veined structure." 
The Canon then expounded at some length the various theories 
put forth to explain this veined structure and its relation to the 
descent of glaciers, including the " viscous theory," supported by 
Principal J. D. Forbes, and the " regelation theory," advocated 
by Professor Tyndall, illustrating his remarks by experiments 
upon the structural nature of ice. After expressing his own 
conviction that these theories are insufficient to account for the 
various phenomena, and asserting that weight cannot be the 
displiicing force, because its work is less than that of the resist- 
ance, he attributed this force to solar heat. In support of this 
opinion he referred to the testimony of many Alpine travellers, 
from De Saussure to Forbes and Tyndall, respecting the great 
intensity of the solar radiation and its effects upon the surface 
of glaciers ; and noticed the tact that the Mer de Glace moves 
faster by day than by niglit, and in summer than in winter. 
The sun, he said, is obviously " the master of the glacier." He 
next described a series of very delicate corroborative experi- 
ments made to observe the descending motions of a sheet of 
lead pljicod on an inclined board on the roof of Bristol Cathedral 
from February till June, by which he determined that the move- 
ment was very slight between sunrise and sunset, least upon 
days of continuous rain, and greatest on bright days with cold 
winds, the sun being the obvious cause of the descent of the 
lead : a dilatation and contraction of it were caused by the pas- 
sage into it and withdrawal of the sun's radiant heat, and these 
made it descend. A succession of small alternations, he said in 
regard to glaciers, produce the same effect as great ones. In 
conclusion, after alluding to the valuable contributions to this 
subject given by the late William Hopkins, the Canon concluded 
by stating ihat, like him, he had laboured to bring the dis- 
cussion of glacial phenomena out of the wide region of scientific 
opinion, and place it in that of exact science. — 3id. 



CURRENTS OF THE POLA^ SEAS. 

The discrepancy in the action of the currents experienced in 
1823 and 1869 on the extensive ice-fields which occupy the 
middle space between the coast of Europe and East Greenland is 
very noteworthy. In 1823 the most careful observations of 
officers greatly practised in such investigations failed to discover 
any perceptible surface-current whatsoever, either by its effect 
on the ice itself, or on the surface-water of the sea between the 
ice and the Greenland coast ; whilst in 1869 the crew of the 
Hansa having taken refuge on the ice after the loss of their 
vessel in the approximate geographical position of 70° 60' N. 
and 21° W., were carried by it to the lat. 61° 12' and long. 
(about) 42° W,, being a drift extending over more than 600 
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geographical miles, accomplished in little less than 200 days, 
the average being somewhat less than three miles a day, In 
seas mnch encumbered by floating ice, currents are generally 
dne to the prevailing winds ; and there appears to have been in 
1869 a considerable amount of northerly gales. But the fre- 
quent existence of a current setting to the south and south-west 
aown the coast of East Greenland has been recognised by the 
hiffhest authorities; and is regarded by Forchhammer, in his 
Taluable memoir on the Phenomena of the Sea, in the Philoso- 
phical Transactions for 1845, as a returning branch of the 
Gulf Stream, recognisable as such by the difference in the ana- 
lysis of the polar and equatorial waters. — President's Address 
to the Royal Society, 



OCBAK CUBBEMTS AND CHANGES OF CLIMATE. 

In the March Number of the Philosophical Magazine is a 
valuable paper by Mr. Croll, on the Influence of Changes in 
Ocean Currents in producing Secular Changes of Climate. The 
Gulf Stream is a great warming apparatus, which heats the 
northern hemisphere; and if from any cause it were to be 
diverted into the southern hemisphere instead of into the north- 
ern, the effect would be to raise the temperature of the ant- 
arctic regions to a point considerably above the freezing-point, 
while the northern hemisphere would be correspondingly cooled, 
and would subside to a temperature such as must have prevailed 
during the glacial epoch. Mr. Croll consequently proposes the 
inquiry whether any cause is in existence which is likely in 
times past to have produced any large change in the direction of 
the ocean currents, and he flnds such a cause to exist in the 
gradual change of eccentricity in the earth's orbit. With the 
eccentricity at its superior limit, and the winter occurring in 
aphelion, the earth would be about eight millions and a half 
miles further from the sun during that period than it is at pre- 
sent, which would have the effect of lowering the temperature of 
mid-winter about 46 deg. Much of the moisture which now falls 
as lain would then fall as snow, and the winters would be 36 
days longer than the summers instead of 8 days shorter, as at 
present. The large accumulation of snow would cool the air, 
and occasion fogs, which would prevent the penetration of the 
son's rays. If we suppose this state of things to occur in either 
hemisphere, then it can be shown that the Gulf Stream, or other 
great ocean currents, would concur in aggravating the effect. 
The trade winds are produced by the difference of temperature 
between the poles and the equator, and the greater this difference 
the stronger the winds will be. If one pole be colder than the 
other, the trades will blow stronger in one hemisphere than in 
the other, and the strongest winds will pass the medium line. 
At present, the southern hemisphere being somewhat the colder, 
the southern trades frequently blow 10 deg. or 15 deg. noxxk 

H 



114 THE YBAB-BOOK OF PA.CTB. 

latitude, while the northern trades seldom blow past or up U 
the equator. If, however, the northern hemisphere were th( 
coldest, the northern trades would be the strongest ; and if w€ 
suppose them to be very strong, they would deflect the Gnl 
Stream towards the Antarctic Ocean, and aggravate the cold b^ 
the loss of such a powerful heating agent. In the variations o; 
eccentricity of the earth's orbit in long periods of time we hav( 
consequently an adequate cause of the successive glacial anc 
tropical epochs which have alternated in each hemisphere, an< 
which we know, from geological evidences, have in times pas 
existed. 

PEin)X7LX7M OBSBBVATIONS IK INDIA. 

DxTRiNO the past year Captain Edward Bsisevi has complete( 
six sets of observations in connexion with the great Trigonome 
trical Survey of India, with pendulums and apparatus lent fo: 
the purpose by the Royal Society. No more observations on thi 
line of the great arc are now required ; but before sending thi 
pendulums back to England Colonel Walker considers it desir 
able that observations should be taken on the highest accessibl 
table-lands of the Himalayas as well as at various points on th< 
coast line, and at the Calcutta and Madras Observatories. Th 
observations already taken have an importtot scientific value 
inasmuch as they tend to confirm the hypothesis, that the densit; 
of the strata of the earth's crust under the Himalayan Mountain 
is less than under the plains at a distance from those mountaiiu 
This hypothesis has been put forward by the astronomer roya 
and by Archdeacon Pratt of Calcutta, whose papers on the sub 
ject may be read in the Philosophical Transactions. He suggest 
that " below sea-beds the crust of the earth is as much densei 
through a certain depth, as will equal the deficiency of matte 
caused by the ocean hollow ; and beneath mountains the densit 
is as much less, through a certain depth, as will account for th 
excess of mass in the mountains." If this be true, then, as th 
observations are carried from the interior towards the coast, the 
should indicate an increase in the force of gravity, just as the; 
should indicate a decrease on approaching the mountains. 
course a crucial test would be a few observations on the very b© 
of the sea ; but as this is impossible, the next best thing is a fe\ 
observations along the coast. We are informed, too, that Cap 
tain Basevi will take observations on the low island of Miniko} 
which stands on a coral reef in the ocean 250 miles from th 
mainland, and travel thence to complete his task on the Hima 
layas. Should the result confirm the hypothesis above men 
tioned, it will be in the estimation of all who cultivate physicj 
science a most satisfactory termination to his arduous labours.- 
Presidenfs Address to the Boyal Society ; AthencBum, 
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THE EABTH's eccentricity. 

Mr. a. K. Wallace has exhibited to the British Association a 
diagram of the Earth's Eccentricity and the Precession of the 
Equinoxes, illustrating their relation to geological climates and 
the rate of oi^anic change. The author deduced certain impor- 
tant views as to the climates of past geological ages and the 
changes of organic life. During the past three million years the 
eccentricity has been almost always much greater than at 
present, on the average twice as great, and for long periods more 
than three times as great. It was shown that when the eccen- 
tricity was greatest the heat received from the sun at the greatest 
and least distances was as 3 to 4 ; and, owing to the precession 
of the equinoxes, the winters of the northern hemisphere would 
be rendered intensely cold, and much longer for periods of 
10,600 years, while during the alternate periods the winters 
would be mild and short, the summers cool and long, leading to 
an almost perpetual spring. "We thus have cold or glacial 
epochs for about 10,000 years, alternating with mild epochs for 
the same period, whenever the eccentricity was high, and this was 
the case for fully half of the last three million years ; and, as 
such alternations must have occurred during every glacial epoch, 
the fact of intercalated warm periods and the migrations conse- 
quent on them, which have been detected by geologists, must be 
looked upon as the normal condition of things. But during the 
last 60,000 years the eccentricity has been very small, and the 
alternations of climate and consequent migrations very slight; 
and, as Mr. Darwin holds that alternations of climate are, by 
means of the consequent migrations, the most powerful cause of 
modifications of species, there must have been a comparative 
stability of species during that time, from which alone we obtain 
our ideas of the rate of specific change. This idea will therefore 
be erroneous, and the rate of change during past geological ages 
may have been, and probably was, much more rapid than has 
hitherto been thought possible. During three million years before 
and one million after the recent epoch, no less than 130 changes 
of climate occurred (each of 10,000 years' duration) when the ec- 
centricity was more than double what it is now ; and these inces- 
sant changes were thought, on Darwinian principles, to supply a 
vera canLsa for a rapid change of species, and thus enable us con- 
siderably to redjuce the duration of geologic periods, which had 
heretofore been measured by means of the period of organic sta- 
bility since the last glacial epoch. 

A FACT FOR GEODESISTS. 

Sm Thomas Maclear, who has remeasured and extended 
Lacaille's arc of the meridian at the Cape of Good Hope, states 
that, " with respect to the contrivances for measuring base-lines, 
something is yet wanting to enable us to meet the enemy ; that is, 
temperatore on equal terms. I built (he says^ \7R0 pWax^ ^1 %^i^ 
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masonry, and sheltered them at a locality on the line. Each car 
ried a micrometer microscope. With these I compared th 
relation between the expansion of the standard iron-bar and th 
indications of the two thermometers with oblong bulbs sunk i] 
holes in the bar and surrounded with oil, and observed in th 
accidental temperature of the atmosphere, at short intervals 
throughout twenty -four hours, night and day. The expansion o 
the bar in ascending temperatures, and contraction in descending 
temperatures, were about two hours behind the indications o 
the thermometer. To this circumstance is owing in part th< 
rough results of comparisons in the field between the standarc 
iron-bar and the compensation-bars." — Athetusum. 

NORTHERN MAONBTIC POLE. 

Mr. Proctor estimates that the Northern Magnetic Pole rotate 
round the north pole of the earth, from east to west, once ii 
about 655 years. The southern magnetic pole rotates round th 
south pole of the earth in the same period, and the magneti 
equator, though its inclination with the earth's equator remain 
nearly constant, yet its nodes must travel from east to west h 
the same period as the poles. Such a motion lias actually beei 
observed. — Illustrated London News. 



NEW FIELD OF MAGNETIC RESEARCH. 

Mb. F. H. Varlby has exhibited to the British Association j 
Permanent Magnet, which displayed the action of magnetisn 
upon the crystallisation of iron. The author referred to thi 
fact as affording a means for the future investigation of magneti 
phenomena, and also showed that dia-magnetic substances coult 
be crystallised in magnet fields ; and thus would define perma 
nently the action of magnetism on the crystallisation of magneti 
and dia-magnetic metals. He expressed his belief that from ex 
periments commenced in the year 1858, and others conducted i: 
1870, electricity and magnetism conjoined would produce pei 
maueut magnetic structures, showing in a solid form the line 
and nature of magnetic force. 

MOVEMENT OF MATTER. 

• The following illustration, says Prof. Henry, of the vibra 
tory Movement of Matter is aittstfd by Prof. Horsford, of th 
United States. The top of thi- h'gh tower which constitutes th 
Bunker Hill monument inc'-ns fow.ds *.\« west in the mora 
ing, to the north at mid-day, fviid to^va ::',•: t' »* east in the aftei 
noon. These movements am c^'i to th-^ -xjiind ing influence c 
the sun, as it warnis, in :■ :'.;:.,• - lin' lei.t sides of th 
structure. A similar but rr.o'v. mark J lirjct is produced on th 
dome of theCapit<»i at Waslii •_■ "ii, - n;licatini by the apparet 
motion of the bob of a lon^ iuu:>il}-lijie, fastened to the undei 
aide of the ro /i of the rotuuJa and extending to the pavemer 
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beneath. The bob describes daily an ellipsoidal curve, of which 
the longer diameter is four or five inches in length. By mole- 
colar actions of this kind, time, the slow but sure destroyer, 
levels with the ground the loftiest monuments of human pride. 



THE PBRPETVUM MOBILE. 

The search for Perpetual Motion is itself a perpetual motion : 
there is no putting a stop to it ; they are still at it, and in long- 
headed Scotland too. A new invention by Mr. J. Millar, of 
Dairy, " consists of obtaining and transmitting motive power by 
a novel arrangement of mechanism, consisting of levers on which 
the motive force as weights or pressure acts through small 
toothed wheels, acting and rolling in and on the teeth of an in- 
ternal rim, fixed or stationary disc or segment thereof;" and in 
an invention of Mr. J. S. Johnstone, of Ayr, " the mechanism 
consists, under one modification, of a series of weighted levers 
arranged in a framework, each lever being connected with a 
spring balance. By means of suitable mechanism the levers 
are raised in succession through a certain height, from which 
they are allowed to fall, and in falling they act upon the spring 
balance in such a way as to depress it ; the surplus force above 
referred to is transmitted so as to lift or raise corresponding 
levers, and also to act upon stop- wheels for driving a revolving 
shaft." It is just the old story over again: the perpetual 
motion moves in a circle in more senses than one. — Builder. 

Professor De Moboan thus vigorously defines the impossible 
problem of the Perpetual Motion : — " The purse of Fortunatus, 
which could always drop a penny out, though never a penny was 
put in, is a problem of the same kind. He who can construct 
this purse may construct a perpetual motion ; in this way : Let 
him hang the purse upside down, and with the stream of pence 
which will fiow out let him buy a strong steam-engine, and pay 
for keeping it at work day and night. Have a new steam-engine 
ready to be set in motion by the old one at its last gasp, and so 
on to all eternity. A perpetual motion demands of the nature 
of things a machine which shall always communicate momentum 
in the doing of some work, without ever being fed with any 
means of collecting momentum. It could be compassed in a 
certain way — that is, by retaining the work done to do more 
work, which again should do more, and so on — if friction and 
other resistances could be abolished, and nothing thrown away. 
In this way the fall of a ton of water from a reservoir might be 
employed in pumping up as much water into another reservoir, 
which, when landed, if it be lawful to say so of water, might, 
by its subsequent fall, pump up an equal quantity into the 
original reservoir, and so on backwards and forwardB, in secula 
seculorum. But not a drop must be wasted, whether by adhesion 
to the reservoir, by evaporation, by splashing, or in any way 
whatever. Every drop that falls down must be mad^ to Y^^Sife 
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another drop to the same height. So long as the sockets have 
friction, or the air resists, this is impossible. In fact, matter, 
with respect to momentum, has the known qualities of a basket 
with respect to eggs, butter, garden-stuff, &;c. No more can 
come out than was put in ; and every quantity taken out requires 
as much more to be put in before the original state is restored. 
So soon as the law of matter is as clearly known as the law of 
the basket, there is an end of looking for the Perpetual Motion." 
. — AthencEum. 



MOABITE STONE. 

A PAPER on " The Relation of the Ancient Moabites to Neigh- 
bouring Nations, as disclosed in the newly-discovered Moabite 
Stone," has been read to the British Association by the Hev. 
C. D. G-uisburg, LL.D. He said that the inscription on the stone 
read almost like a chapter in the Bible, and when it was borne 
in mind that this curious relic dated back 900 years before 
Christ, it would be seen that the inscription was older than two- 
thirds of the Old Testament. Out of 12 or 15 Moabite cities 
mentioned in the Old Testament, 11 were enumerated in the 
inscription. Kespecting the relation of the ancient Moabites to 
neighbouring nations he had come to the conclusion that, at the 
period indicated, an organised temple service existed among Jews 
out of Palestine, and that the service must have been very much 
akin to the service of the Moabites ; that 900 years before 
Christ the word Jehovah, which was afterwards so much avoided 
by the Jews, was so much upon the lips of every Jew that it 
passed over to a neighbouring nation ; that the language of the 
inscription, which was infinitely more simple than two-thirds of 
the Old Testament, showed that the Moabites had attained to a 
high state of cultivation ; that in military prowess they were 
superior to the Jews ; and that from them the ancient Grreeks 
and Komans, and we ourselves, had derived what had become 
our alphabet. In the course of the discussion which followed. 
Professor Kawlinson objected to some of the conclusions of Dr. 
G-uisburg. He claimed for the Phoenicians the merit of dis- 
coveries attributed to the Moabites. 



THE EARTH, ITS CBUST AND INTERIOR. 

It has long been believed that the Earth is composed of a 
molten mass enveloped in a solid crust, but the thickness of the > 
crust has remained a subject of vague conjecture. Professor Sir 
William Thomson, however, now shows that no thickness less 
than 2,000 or 2,600 miles would enable the crust to resist the • 
tide-generating force of the sun and moon. A thinner crust 
would be bulged up by a tide within the molten mass, like the 
tide of the ocean. 

Experiments have been made during the operation of sinking 
the shaft of the Rose-Bridge Colliery, at Wigan, by which it was 
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found that the temperature of the strata, which at a depth of 161 
yards was 64J deg., rose to 93 J deg. at 808 yards. The rise iu 
temperature appeared to be 1 deg. Fahr. for every 64*57 ft., 
which nearly corresponds with that ascertained by Professor 
Phillips at Monkwearmouth, where the rise was 1 deg. for every 
60 ft. 



ENERGY OF THE SUN. 

Mb. Norman Lockyeb, in his concluding lecture on the Sun, 
delivered at the Eoyal Institution, after a few remarks on the 
amount of Energy the Sun contains (calculated as that of 7,000- 
horse-power to Sie square foot), alluded to the various theories 
respecting the origin of this energy and its maintenance. If the 
smi were a ball of fire it would soon be exhausted by combustion. 
The meteoric theory has been negatived by Adams ; and Helm- 
holt^s suggestion that the energy is due to contraction, and that 
17,000,000 years' radiation would be supplied by the sun's con- 
traction to the size of the eiirth, is also considered untenable. If 
the hypothesis of Laplace be accepted, that the sun was formed 
by the condensation of a great nebula, we may then suppose it 
to possess so vast a store of heat as to withstand a drain for 
coimtless ages, but yet that a time may come when each planet, 
having been one by one welded into the mass, the central lumi- 
nary, m the silence of infinite space, will roll a cold, black, soli- 
tary globe, which possibly by collision with another orb may 
generate heat and light, another sun, and new worlds. 



SOLAB DIAL. 

A PORTION of a curious Solar Dial, found by M. Kenan in Phoe- 
nicia, has been exhibited before the French Academy of Sciences. 
The dial in in stone, and the divisions are nearly obliterated : 
but M. Laussedat, professor at the Ecole Polytechnique, has been 
enabled to reconstruct it in wood. The face of the dial is conical, 
and the hour-lines are curved; the day is not divided into 
twenty-four hours, the dial only showing the time comprised 
between the rising and setting of the sun; the curvature of the 
lines was therefore necessary to indicate the variations. — 
Mhenaum. 



SOLAR RADIATION. 

MM. Desains and Branlt have communicated to the French 
Academy of Sciences some investigations on Solar Eadiation. 
Tiuiy have found that the calorific action of the sun increases in 
intensity with the altitude of the place of observation, but that 
the transmissibility of the rajng through water decreases with the 
heig^ The transmissibility through water and alum was found 
to be greater in the morning than at noon. 
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WOBK PERFOBKBD BT THB SUN'S' BATS. 

The heat of the Sun is continually raising the temperature of 
the atmosphere, making it capable of absorbing water from the 
surfaces of rivers, lakes, and oceans surrounding the earth. This 
is called evaporation ; and by it clouds are formed at yarious 
elevations above the earth's surface. The sudden cooling of the 
atmosphere by cold currents or by meteoric changes precipi- 
tates these clouds in the form of rain ; dews descend at ni^t 
from the gradual cooling of the atmosphere through the absence 
of the sun. The water which thus falls may be considered as 
the measure of the sun's evaporating power. In the torrid zone 
the annual rainfall and dew amounts to about 100 in., and in the 
extreme northern temperate zone the rainfall is about 20 in. 
annually. The mean of the two depths is 60 in. or 5 ft., which 
may be taken as the average fall of water upon the earth's surface. 
It is estimated that the average height from which rain falls is about 
900 ft. Now, to ascertain the amount of work performed on one 
square mile of the earth's surface per minute, in horse-power, 
through the agency of the sun's evaporation. We have — square 
feet in one square mile, 27,878,400, depth of water 5 ft., height 
from which it falls 900 ft., weight of cubic foot of water 62j|- lb. 
Minutes in one year 525,600, 1-horse-power 33,000 lb. Then 

27,878,400 x 5 x 900 x 6*26 . go u a aako o aaa« 

— '— L_'- =s 452-horse-power. And 452 x 8,000* 

525,600 X 33,000 ^ 

X 31,416 = 90,880,000,000-horse-power, the measure of the sun's 
evaporating power on the surface of the earth in one minute of 
time, and this is continuous, day and night, month after month, 
and year after year. Now it is estimated that the total horse- 
power of all the steam-engines in the world is not far firom 15 
millions. Hence we see that the work due to the sun's evapora- 
tion is something more than 6,000 times the work of all the steam 
engines in the world, supposing them to work continuously day 
and night. How insignificant are the most stupendous works of 
man compared with those of his Creator ! — Mechanics' Magnzine, 



CAUSES OF BAIN. 

Me. R. H. Scott has described, at the Royal Institution, the 
three principal causes of raiuy and examples : — I, Ascending cur- 
rents of air which produce the great tropical summer rains ; 2, 
the contact of hot damp air with cold ground, which makes the 
west coast of continents so rainy ; and, 3, the setting in of a cold 
wind after a warm one, and the reverse — as when a N.W. wind 
sets in after a S.W. wind, or when a S.E. wind follows a frost. 
The measurement of rain was next explained. An inch of rain 
over 4 square feet is equal to a gallon of water, or 10 lb. ; over 
a square mile, to 60,000 tons. The wettest place in the world is 
Cherrapougee, where the fall is 600 in., taking place in 6 months. 
Our rainfall at the sea level varies from 60 in. at Cahirceveen 
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in Kerry to about 20 in. on the east coast of England. In moun- 
tainous districts it sometimes amounts to more — as much as 140 
in. at Scathwaite. 

VIBBATION. 

Pbofessob Guthrie has communicated to the Koyal Society a 
paper, " On Approach caused by Vibration," in which he states 
that, when a vibrating tuning-fork is held near a small piece of 
cardboard, the cardboard has a tendency to approach the fork. 
It was shown that no sensible air currents, having their source 
in the fork's surface, were established, and that therefore the 
approach could not be due to the expansion of such currents. The 
action of the card upon the fork and of the fork upon the card 
were found to be mutual, and also that one vibrating fork has a 
tendency to approach another. The probability seems to be that 
the vibrating motion of the fork was communicated by the air to 
the card, and that the approach was caused by the two vibrating 
in unison. Electrical attraction, and also the attraction of gravi- 
tation, are in all probability due to such vibrations, as was pointed 
out two centuries ago by Kobert Hooke, among whose posthumous 
works a disquisition will be found upon this subject. Hooke 
showed that when a glass containing water was made to emit a 
musical note, the water rose upon certain portions of its sides from 
the vibration. By resuming the subject where Hooke left it. 
Professor Guthrie would probably be able to give us some insight 
into the nature of gravity and other attractive forces. — Illustrated 
London News. 

LIGHT OF THE FIREFLY. 

The spectrum of the light of the firefly has been examined, and 
it is found to be perfectly continuous, without traces of lines 
either bright or dark. It extends from about the line C in the 
scarlet to F in the blue, and is composed of rays which act power- 
fully on the eye but produce little thermal or actinic effects. In 
other words, the fly in producing its light wastes but little of its 
power. — Ibid. 

angstrom's OPTIC RESEARCHES. 

The President of the Royal Society, in his Annual Address, 
remarks: — The science of Optics is that in which Professor 
Angstrom has most distinguished himself; and it is said of him 
that his Optic BesearcheSj published in 1853, contain the funda- 
mental principles of nearly all that has been done since ; and 
that he is " entitled to rank among the very highest of those 
who have within a few years developed the powers of spectroscopy 
to their present marvellous extent." The details of the skilful 
Swede's researches have been made known through the publica- 
tions of the Royal Academy of Sciences, Stockholm, and the 
Rojal Society of Sciences, Upsala. The chief points, whether of 
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method or result, are ably set forth, in the address ; but we can 
find room only for a few passages firom the list: they are 
such as will not fail to engage the attention of all who search 
the worlds of the sky with the spectroscope. Thus, in his in- 
vestigations of the solar spectrum, Angstrom " found in the sun 
thirteen metals, of which titanium .has 200 lines. The total 
amount of metallic lines is nearly 800, including most of the 
strong lines, so that probably the sun has few elements which 
are not found on our earth. There are some strong lines be- 
tween E and G-, whoso origin as yet is unknown ; one coincides 
with a line of bromine, whose presence in not probable. There 
are three strong magnesian lines not present in the sun ; and 
oxygen, nitrogen, and carbon, so common here, are not detected 
there. lie thinks the sun is not hot enough to make the first 
two luminous; carbon in the circuit of his battery shows no 
lines of its own, but those of its compounds. He doubts 
Pliicker's notions of the same substance having different spectra, 
and thinks that the change is merely due to the increased 
temperature, which makes faint lines intense, and is disposed to 
think that the pillar-like appearance observed in some star 
spectra indicates a lower temperature than the black sharp lines 
which occur in others. The aurora and zodiacal light have in 
common a line (X = 6667) whose origin is yet unknown. It 
must be admitted that this list is the exponent of intellectual 
power of first-rate excellence, and of additions to our knowledge 
which are not only intrinsically valuable, but are also eminently 
suggestive of ulterior progress. Nor can Angstrom's claim to 
priority of entrance into this wondrous region be disputed by any 
unprejudiced judge. Though Stokes and Thomson nearly at the 
same time drew the same conclusion as to absorption, and even 
satisfied themselves of the identity of D with the sodium lines — 
though Stewart, and still more successfully Kirchhoff, again 
brought it before the public three years after, — ^yet this is what 
happens to every inventor or discoverer. Others follow in his 
track, some perhaps more successfully than himself, but his right 
remains untouched." 



NEW SPECTROSCOPE. 

A Spectroscope of a very valuable description has been in- 
vented and constructed by Mr. Browning, and has been exhibited 
at the soirees of the Royal Society. An ordinary spectroscope, 
with a train of prisms, is a diflScult instrument to use, because 
to see each part of the spectrum in perfection the prisms should 
be adjusted to give the minimum angle of deviation of the par- 
ticular rays under examination. Thus fresh adjustments of the 
whole of the optical parts of the spectroscope are necessary to see 
to perfection each of the different lines of the spectrum. "With 
Mr. Browning's new instrument whatever part of the spectrum 
may be in the centre of the field of view, the prisms and tele- 
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scopes are always in the best position for viewing tLat part of 
the spectrum. To effect this the prisms and telescopes are 
mounted upon a hinged firamework of bars of brass in such a 
way that when any line of the spectrum is brought into the centre 
of the field of view the prisms always stand so that the rays 
from that part of the spectrum shall be bent by the prisms as 
little as possible from their original direction before entering 
the instrument. When this is done the prisms are in the posi- 
tion known to opticians as ** the angle of minimum deviation '* 
for that particular line of the spectrum. A spectroscope which 
thus arranges the prisms automatically is necessarily rather an 
expensive instrument ; the ordinary spectroscope, on the other 
hsGnd, is very troublesome to adjust. The best instrument for 
ordinary observers who do not intend to plunge very deeply into 
the science of spectrum analysis is the " direct-vision spectro- 
scope," in which compound prisms of peculiar construction are 
enclosed in a straight brass tube, and all the trouble of adjust- 
ment is rendered unnecessary. This instrument, however, is not 
so good for deep scientific research as the ordinary spectroscope. 
— Mechanics' Magazine, 

SPECTRAL ANAXTSIS. 

Mb. Bbownino has read to the British Association a paper 
"On an Induction Coil specially arranged for use in Spectrum 
Analysis." When an induction coil is used for the purpose of 
burning metals, it is necessary to interpose one or more Leyden 
jars in the circuit. Such an arrangement, though efiScient, is in- 
convenient. The glass jars are liable to fracture; are bulky, and 
require to be dry to perform well, and the wires connecting them 
with the coil are in the way, and liable to derangement. To 
obviate these difficulties the author constructed an apparatus, 
which consisted essentially of a flat mahogany box filled with 
plates of ebonite, which are coated on each side with tinfoil to 
within an inch of the edges. The contrivance generally used for 
holding the metals or containing the gas under examination is 
packed inside the lid of the box. When in use, this fits into a 
hollow screen on the top of the box. To set this apparatus in 
action it is only necessary to carry a fine wire from each of the 
terminals of the induction coil, and insert it in the connexions 
provided at each end of the box, as these are connected with the 
tin-foil with which the ebonite plates are coated. Mr. Spottis- 
woode suggested, that there should be a contrivance added, by 
which a greater or lesser number of the coated plates may be 
brought into action at will. This arrangement is very useful, as 
it enables the temperature of the spark to be regulated. The 
simplest and best method of employing the coated ebonite plates, 
however, is to place them in the base of the induction coil, un- 
derneath the ordinaiy condenser, and connect them with the 
teiminals. When thus arranged, the dense thick s^^tiIl Tscd:^ 
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be obtained from any substance placed between the terminals of 
the coil, or in any apparatus which may be attached to them, and 
a great economy of time is effected. 



NEW SUBGICAIi INSTRUMENTS. 

Mr. Hawkrslby has exhibited to the Eoyal Society a Self- 
Illuminating Ophthalmoscope, constructed on a plan suggested 
by Dr. L. S. Beale, which can be used in full daylight. TbiB is 
important, as it obviates the necessity for examining a patient in 
a dark room, and allows of his taking any convenient posture. 
Numbers of the visitors during the evening looked into a human 
eye, and saw the retina, and could compare it with those of a eat 
and a rabbit which were caged up on the table to undergo ex- 
amination. At the same table, Dr. J. B. Sanderson exhibited a 
Sphygmograph, and a Stethograph — ^the one to show the beatings 
of the pulse, the other those of the heart. The principle of the 
instrument is pneumatic: tubes convey the impulses from the 
chest or the wrist to a drum, on which a delicate indicator makes 
every movement visible. The value of these instruments in 
diagnosis will be obvious to all medical practitioners. Dr. 
Sanderson had provided a subject whose heart, beating somewhat 
irregularly, enabled him to demonstrate satisfactorily the capa- 
bilities of his improvement. 

SCIENCE AND THE WAR. 

Marshal Vauxant has drawn the attention of the French 
Academy of Sciences to a proposal of Professor Burggraeve for 
the adoption of Lead Foil in place of Lint. The lead is made to 
adhere to the flesh by some glutinous substance, and it is said 
tliat it has been found highly effective in many cases of workmen 
injured in factories. Lead is both cool and soft to the skin, and 
the sulphite of lead which is formed prevents putrefaction. An- 
other great recommendation is, that the wound may be cooled, 
without removing the lead, by merely wetting the bandage with 
water ; and thus the entrance of infected air, and consequently 
of morbid germs, is entirely prevented. Li connexion with this 
subject, it may be mentioned that the war has brought into use 
a new kind of bandage or compress, combined with lint. French 
lint is not scraped, like ours, but merely old linen unravelled ; 
that is to say, it consists of masses of thread, and is certainly not 
very, soft ; the new bandages are woven with a mass of long 
threads, like long-piled plush, on a portion of their surface ; so 
that the bandHge and lint are combined, and ready for instant 
application. It is proposed to give every soldier in the French 
army one of these bands, with the ends dipped in a solution of 
perchloride of iron, thus forming a compress against haemorrhage 
as well as a lint bandage. — Athencsum. 
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SLEEP. 



M. SoMMEB propounds a new theory of Sleep. His idea is 
that sleep is simply a result of the deoxygenation of the system, 
and he helieves that sleepiness comes on as soon as the oxygen 
stored in the blood is exhausted. 



CA.TALOOX7E OF SCIENTIFIC PAPERS. 

' The fourth volume of the Catalogue of Scientific Papers^ com- 
piled and published by the Royal Society, has been brought out, 
whereby another lai^e instalment of the literature of science 
becomes available to scientific men. The thousand pages com- 
prised in this volume carry on the list of author's names from 
li'He to Poz, and between these will be found many well known 
in the history of science. Under Liebig appear the titles of 
284 papers, and 33 others in which the famous chemist is joint 
author. In Botany, the late Dr. Lindley figures for 68 papers ; 
and H. F. Link for 101, while the mathematician Liouville 
numbers 309. The Rev. Dr. Lloyd has 60 papers ; the late Sir 
John Lubbock 73, and Sir Charles Lyell 74. The entomological 
papers by Hippolyte Lucas amount to 326. G-ustav Magnus, a 
profound investigator of physical science, now deceased, has 66 
papers ; and Matteucci, who did so much for electro-physiology, 
has 247. Olbers shows 122 papers; Oersted 117; and 311 
papers form a long zoological roll under Professor Owen's name. 
From these selections our readers may judge of the quality of 
this important book, and they will share our hope that no time 
maybe lost in bringing out the subsequent volumes. — Athenaum. 



OESM THEORY OF DISEASE. 

Dr. Tyndaix, in a letter *o the Times^ dated April 19th, 1870, 
gives, in a .connected form, the evidence on which he relies, in 
favour of the above theory. Schrceder and Pasteur have de- 
monstrated that air filtered through cotton wool is deprived 
wholly or in part of its power to produce animalcular life. 
Why'r Experiment with a beam of light answers the question ; 
for, while it proves our ordinary air lo be charged with floating 
inattcr. the beam pronounces air which has been carefully filtered 
through cotton wool to be visibly pure. There are no germa afloat 
in it ; hence its impotence as a generator of life. Again, Pasteur 
prepared twenty-one flasks, each containing a decoction of yeast, 
which he boiled, in order to destroy whatever germs it might 
contain. While the space above the liquid was tilled with pure 
gteam he sealed the necks of his flasks with a blow pipe. He 
opened ten of them in the damp still caves of the Paris Observa- 
tory, and eleven of them in the courtyard of the same establish- 
ment. Of the former only one showed signs of life subsequently. 
In nine out of the ten flasks no organisms of any kind were 
developed. Li all the others organisms speedily &.^^^^£^4. 



^i^ rXX TX&K-WMkE OF FACIB. 

Viis'f^cr fisrrrSic :'hv i3ifx=«KV«d 7»vlt to the sabsidence of the 
^.'•rms 11 *^f TD4"o.-aii«» tr rf Tb* etrea^ Is his surmise correct ? 
*rSf Sfujr :c ^ici: f<nk:u» :&» to» aasver this question also. I 
-^"j "r.»i & rJiMi-Siff :*.-i&fCrDA<i2. the lower half of which is of 
^-vvi fcj*i ■.^* uT'Tvc "hfclf :^ irlissw Oa the 6th of February 
:.> ,-'hfcn Sr-r ▼■«* ,-j.-»fti. i2)£ iTerr ««Tice that could admit dust, 
r ?*.i»: * ^■>M:rhki>>f :»i :i* iir. was carefully stopped. The 
: -*.rrc 'iiMkir. wbfx i*fa: Tir.-aa* Th* glass showed the air at the 
.a;^wc r." :«f ''.nai-^i w:i A.-ifiia: i&aner. The chamber was ex- 
i.?7. r-fc di«.>«c ^v.>. ai>£ a crfcTatl diminution of the floating 
■rr.fc::-c wa* .■ii«»;r«Pi(*i. A: :ij* *ad of a week the chamber was 
,"oi:?,'*il> :rat.T<:T 7*S* ^y.-anac rMttere. germs included, had 
>«N.v>( «;s:':i».')jC aiii :^ aiir beVi ^oching in suspension. Here 
«^.x :ix ATXiJfcr if<r»*iB5rT*:j,-c frrcislwd by the luminous beam 
c vs bja«i -.x ija<i w-.Ti :bf «x»^rlxDeQial i«&ult of Pasteur. 

N .'-v: >.•«&;;* l>?,'C«8WJr Lf.«^r * ohwrvation regarding the filter- 
".^.i ivwvc j-i tbf ^Lia£S^ T^firtiac oac>e more to the luminous 
S^»t. wv £.:!):: :>«*: :: i«cU:v^ air so filtered to be free from 
^-vA::xi ^Pf^sa?^ H««v :t5 'Tyai'ilirr to produce putrefaction, and 
:>.> aAvatruAT^.TiC i&v:i:r;^$ca:?0B of animalcular life, finally, 
a:s ^f I-,-* v^:^:^ :iw T^^-T *«f :infiv* experiments by a practi(^ 
T"^"^^. wr £rvl r?.*^W!for lister actually employing cotton wool 
- .^ «-*rvl s^ff :i;e arr^j-vriMrrv* j^frms ; and. by its agency, keeping 
* **r^ x*lk» 0^ w.^i:::^:* *w<vc aad puiv. It is this intimate 
^;Ic,:r:^ rv\?«h?r oi :wv^ idiecv-sd^st series of observations that 



TlUll KXTUUMEXTS. 

Ix the Kesv^it of :he Brtdsh Association Tidal Committee, 
wUh ivga:rd to vvrta:n Tklal Aitios$« in the Pacific, India, and 
i'hina seas, up^^n the- theorr prv^jouaded by Sir William Thom- 
>v^n. it is v\>ctended« that up«>n a fortnight's observation as good 
;i tide table of the IV^fio* India, and China seas can be obtained 
us we now possess of the British and Irish sea-coasts. Mr. 0. 
Byrne, however, denounces the theorv propounded by Sir W. 
Thomson, as **not based upon any dynamical law, and has 
neither logical deduction nor mathematical accurateness.'' Mr. 
Parker explains the course which he has taken to discover the 
action of the diurnal tides at the mouth of the Indus. He says 
that the tide-wave can be traced from the Cape of Good Hope to 
the Arctic regions ; and then comes the question, whether the 
wave disappears altogether on reaching the pole. He then 
propounds the theory that there is a compound diurnal tide due 
to the moon's transit a few hours before, and also that of four 
days* previously ; in other words, it took four days for the tide 
to run round the globe, and then it came to sight again. 
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(Sltrtmal Bcxtmt. 



NOVEL TELEOBAPHT — ^ELECTRIFICATION OF AN ISLAND. 

A CURIOUS discovery has been made by Mr. Gott, the superin- 
tendent of the French company's telegraph station at the little 
island of St Pierre Miqnelon. There are two telegraph stations 
on the island. One, worked in connection with the Anglo- 
American company's lines by an American company, receives 
messages from Newfoundland and sends them on to Sydney, 
using for the latter purposes a powerful battery and the ordi- 
nary Morse signals. 

The second station is worked by the French Transatlantic 
Company, and is furnished with Sir William Thomson's delicate 
receiving instruments. These very sensitive instruments were 
found to be seriously affected by earth-currents, i.e.f currents 
depending on some rapid changes in the electrical condition of 
the island ; these numerous changes caused currents to flow in 
and out of the French company's cables, interfering very much 
with the currents indicating true signals. This phenomenon is 
not an uncommon one, and the inconvenience was removed by 
laying an insulated wire about three miles long back from the 
station to the sea, in which a large metal plate was immersed ; 
this plate is used in practice as the earth of the St. Pierre 
station, the changes in the electrical condition or potential of 
the sea being small and slow, in comparison with those of the 
dry rocky soil of St. Pierre. After this) had been done, it was 
found that part of the so-called earth-currents had been due to 
the signals sent by the American company into their own lines, 
for when the delicate receiving instrument was placed between 
the earth at the French station and the earth at the sea, so as 
to be in circuit with the three miles of insulated wire, the mes- 
sages sent by the rival company were clearly indicated, so 
clearly, indeed, that they have been automatically recorded by 
Sir William Thomson's syphon recorder. 

Now, the American lines come nowhere into contact, or even 
into the neighbourhood of the French line. The two stations 
are several hundred yards apart, and yet messages sent at one 
station are distinctly read at the other station ; the only con- 
nection between the two being through the earth; and it is 
quite dear that they would be so received and read at fifty sta- 
tions in the neighbourhood all at once. The explanation is^the 
potential of the ground in the neighbourhood of the stations is 
alternately raised and lowered by the powerful battery used to 
send the American signals. The potential of the sea at the 
other end of the short insulated line remains almost if nr^*' 
wholly unaffected by these, and thus the island acts like <^ 
of great Leyden jar, continually charged by the An 
battery, and discharged in part through the short im 
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French line. Each time the American operator depresses his 
sending key, he not only sends a current through his lines, but 
electrifies the whole island, and this electrification is detected 
and r«>corded by the rival compan/s instruments. — Mechanics* 
Magazine. 

THE ELECTBIC LIGHT. 

Professor Tykdall, in the closing lecture of his series on 
Light, delivered at the Royal Institution, states that the intense 
brilliancy of the Electric Light is due to the incandescence of the 
carbon points, which, by the fierce heat caused by the electrical 
current, are ignited tx> whiteness. The ends of the carbon points 
are, when the lamp is in action, about a quarter or half an inch 
asunder, and the space between them contains carbon vapour, 
which emits very little light. The light comes almost entirely 
from the solid points. When a spectrum of the light of the 
points is thrown upon the screen it is continuous — all the colours 
of the rainbow blending one into the other in a long unbroken 
line. But when the light from the carbon vapour is passed 
through prisms in the same way it does not give a continuous 
spectrum, but throws vertical bands of coloured light upon the 
screen, with dark intervals between the bands. Hence light, 
when analysed by prisms, gives some clue to the nature of its 
source. Light from ignited solids gives a continuous spectrum, 
whereas light from ignited vapours gives spectra broken into 
bands. The lecturer then placed a little lump of silver in a 
slight hollow in the top of the lower carbon point in one of the 
electric lamps, and brought the upper carbon point down upon it 
till the current passed and caused the silver to boil. A magni- 
fied image of the lump of boiling silver was thrown upon the 
screen, and above the metal was seen the vapour or steam of 
silver, emitting a very beautiful green light. Wliite-hot silver 
gives a continuous spectrum like a rainbow ; but the light from 
vapour of silver gives a spectrum of two green bands, which 
Professor Tyndall projected upon the screen so as to be seen by 
everybody present. Next he boiled a piece of the new metal 
thallium in the same way, and its vapour emitted a green light. 
But was this green light the same as the green light emitted by 
vapour of silver ? To get the answer to this question the light 
from the thallium vapour was passed thropgh prisms, and it gave 
a spectrum of one green band, which did not correspond in posi- 
tion with either of the green bands of vapour of silver. In the 
next experiments vapour of zinc was shown to emit a spectrum 
of red and blue bands. If several metals are together raised to 
the state of vapour, every metal throws its own spectral bands. 
A piece of brass, an alloy of copper and zinc, was vaporised, and 
both metals threw their bands upon the screen at the same titne. 
Vapour of sodium threw a yellow band upon the screen. 

The next experiment was one of very great philosophical im- 

portABce. A continuous spectrum from the carbon points was 

projected as usual, but in front of the electric lamp the light was 
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made to pass through some ignited sodium vapoiir : under these 
conditions the vapour caused a dark band to appear in the yellow 
part of the spectrum, but left all the rest of it untouched. Other 
vapours, placed similarly in the path of the rays, have the 
power of showing their own bands, but dark instead of light. 
Now, when the light of the sun is examined with a spectroscope, 
a spectrum is seen, cut here and there with dark Hues. This 
proves that between the source of the light of the sun and our 
eyes there is an atmosphere of fiery vapours, absorbing some of 
^e light emitted by the incandescent particles on the other side 
of the vapours. By mapping the lines and measuring their posi- 
tions in the spectrum, the vapours which produce them are known, 
and in this way philosophers of late years have found out so 
much about the nature of the sun. In the spectroscope proper 
the eye takes the place of the screen used in lecture experiments. 
A Bunsen's flame, which gives plenty of heat and little light, has 
some of the substance to be examined placed in it on a loop of 
platinum wire ; the substance is then volatilised by the heat, and 
gives a colour to the flame. Some of the coloured light then 
passes through the slit of the spectroscope and a series of lenses 
and prisms, whereby the spectrum of the substance volatilised is 
thrown upon the retina of the eye. Dr. Tyndall clpsed the 
lecture with a few experiments with polarised light. 



APPLICATION OF THE ELECTRIC LIGHT. 

It is unquestionable that, when properly managed, the Electric 
Light can be applied to a host of useful and scientific purposes. 
In consequence of its brilliantly vivid and scintillating appear- 
ance it is especially well adapted for the purposes of signalling, 
either on land or water. Through its agency the observations 
for joining England and Ireland in the great trigonometrical 
survey of Great Britain were obtained with an ease and accuracy 
that would at one time have been regarded as impossible. By 
means of theodolites of very large size, especially constructed for 
the purpose, carrying telescopes of commensurate optical range, 
the signals on the coast of Wales were observed at night-time 
from the opposite shore with a fldelity that left nothing to be 
desired. By placing the electric light at a suf&cieut height a 
number of operations that are frequently of a very urgent and 
important character could be carried on in the night as well as 
in the dajrtime. For example, it is extremely desirable some- 
times to imload or load a ship at night, which is only performed 
under ordinary circimistances with a good deal of confusion and 
uncertainty, owing to the very indifferent artificial light to 
be obtained. As a means of lighting vessels, that do continually 
run foul of one another, although there is the whole ocean to 
choose between them, the electric light would prove invaluable. 
If every vessel carried an electric lantern at her foremast a col- 
lision would be next to impossible, unless everyone oiu. \y(Sds^ 

I 
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were asleep. This light, as it has been well Temaiirod, aflS>rd8 
the means of having daylight at pleasure. All the piers along 
the river from Sandy Hook to New York are proyided with it, 
and the advantage to the steamers, which also carry the light 
themselves, navigating a stream Ml of vessels and ships of 
every possible size, is incalculable. — Mechanics* Magaeine, 



■LBCTRICAL FHBMOMBNA. 

At the Royal Institution, Ftofessor Ttndaxx, in his fourth 
lecture, has given additional illustrations of the powers of the 
Electric machine and Leyden battery, employing for the purpose 
an ebonite machine and a liEirge battery constructed by Mr. 
Cromwell Varley, the telegraph electrician, and kindly lent by 
him. Very long sparks were produced, and silver wire was de- 
ftagrated. The Pl^fessor then commented on the difierences 
between voltaic and frictional electricity, and referred to the 
celebrated experiments of Davy, who charged a Leyden battery 
with voltaic electricity, and obtained from it a spark four inches 
long, and fused platinum, quartz, and otheir hard substances. 
The great and costly battery employed by Davy was supplied 
him by the voluntary subscriptions of certain members of the 
Eoyal Institution, in 1808. Professor Tyndall next described 
and illustrated the experiments of Faraday, made with submarine 
electric telegraph cables in 1864, whereby, in common with 
Werner Siemens, he was led to compare a cable to an enormous 
Leyden jar, the wire forming the interior and the water the ex- 
terior coating, the gutta-percha being the insulator between 
them. By thus observing the effects of induction, Faraday 
and Werner Siemens were enabled to explain the varying velo- 
cities assigned to the electric current by (Afferent experimenters, 
and to prove that electricity requires an- amount of time to pass 
through any conductor directly proportional to the length of the 
conductor. In submarine cables the charging the cable by the 
battery is another cause of retardaticoi. To illustrate these 
points, Professor Tyndall employed one of the artificial cables 
invented by Mr. Cromwell Varley, being assisted' by that gentle- 
man. In this cable a resistance equal to that of a real cable 
14,000 miles long is obtained by introducing into the path of the 
current feebly-conducting liquids instead of metallic wires, the 
inductive action being obtained by means of condensing-sheets 
separated from each other by thin sheets of paper and parafln ; 
the vastness of the area and the proximity of the inducing sur* 
faces combining to exalt the effects. When these condensers, 
charged by a battery, were discharged, precisely similar pheno- 
mena to those of a Leyden jar were obtained ; and when a series 
of fifty condensers was arranged in Franklin's "cascade" (the 
outer coating of each being joined to the inner coating of the 
next) and charged with a battery of a thousand cells, very power- 
fal epaxka were produced, and wires were defiagrated. When 
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the wire was bent and introduced into a tumbler of water, the 
very strong glass was shattered by the discharge. Mr. Varlej 
supposed his 14,000-mile artificial cable to be divided into sec- 
tions representing nine stations between London and Australia, 
and by placing g^vanometers at these stations he obtained suc- 
cessive deflections when battery contact was established. He 
also connected with the needle of the tin galvanometers a small 
reflecting mirror, from which a brilliant spot of light was cast 
upon a screen. When the cable was not in action the ten spots 
formed a row along a vertical line; but when the battery contact 
was made, the successive deflections of the galvanometers were 
declared by the successive motions of the spots. 

Professor Ttndaix, in his brilliant course, delivered at the 
Boyal Institution, among his numerous illustrations exhibited the 
powers of the great electro-magnet employed by Faraday ; and a 
model engine, by Froment, showing how the force of electro- 
magnetism may be applied to pumping water and pile-driving. 
He also showed how a musical tone may be obtained from the 
rapidly successive clinks, produced whenever the electric circuit 
is alternately made and broken ; and then, by an ingenious ar- 
rangement of levers and mirrors, he demonstrated the truth of 
Joule's discovery, that a bar of iron is lengthened when mag- 
netised, its volume being unchanged. The formation of the 
magnetic curves (termed by Faraday " lines of force "), by the 
movement of iron-filings strewed on a sheet of paper placed 
over two bar-magnets, was beautifully shown on the screen by 
means of the electric light ; and reference was made to De la 
Rive's acute suggestion, that the elongation of a magnetized 
iron bar may be due to a similar movement in its minute 
particles. 

The Professor described the celebrated induction coil con- 
structed by Ruhmkorff, in which an automatic apparatus is 
employed to make and break contact with the battery. The 
induced currents evoked in these coils, it was said, may possess 
thousands of times the electric force of the primary current 
which excites them ; and by the inductorium of Mr. Apps sparks 
eighteen inches long are produced. The latter part of the lecture 
was devoted to the exhibition of the brilliant effects of the 
electric discharge upon highly rarefied gases in Geissler's vacuum 
tubes. Every attenuated gas was shown to possess its own 
characteristic colour ; and the rosy light of rarefied air was at- 
tributed to the same origin as that erf the aurora borealis — the 
nitrogen of the air. Reference was specially made to the pro- 
found researches of Mr. J. P. Gassiot in relation to this subject. 
By means both of the electric machine and a battery of 3,600 
cells, he produced the beautifully distinct strata in the luminous 
discharge. Ph>fessor Tyndall showed, in a most striking manner, 
that this luminous discharge is really an electric current, and is 
acted upon by a magnet, like a wire conveying a current. The 
discharge was deflected, extinguished, restored, or modified in 

13 
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brilliancy by the action of an electro-magnet. Observations on 
the importance of combining experiments with theory concluded 
this brilliant and instructive course. 



ELBCTRO-PHOTOM1CBOOBA.FHT. ^ 

LxETTT.-CoLONEL WooDWABD, assistaut-suTgeon in the United 
States Army, finding his endeavours to carry on Photomicro- 
graphy by sunlight baffled by variable weather, has experimented 
with the magnesium light and the electric light, and with entire 
success, even with the highest powers. He makes use of a 
Duboscq's lamp, in connexion with a small Grove's battery of 
fifty elements, and finds that he can accomplish therewith all 
that can be done with sunlight in photomicrography, and with 
the advanta^ that the exaggeration of light and shade imparts 
to feeble microscopical images of highly magnified objects a 
clearness of definition beyond that hitherto produced by sunlight 
on similar objects. He finds, moreover, that the electric light 
is more manageable than sunlight as a source of microscopic 
illimiination, and requires a shorter exposure of the plate, and 
that for the highest quality of work it is preferable to the 
magnesium light. 

When photographs are to be taken by this method the electric 
lamp is set in operation, the table holding the microscope is 
shifted until the centre of the achromatic condenser coincides 
with the centre of the illuminating pencil &om the lamp : the 
object is then placed on the stage, and carefully adjusted. A 
cell of plate glass containing a saturated solution of the 
ammonia-sulphate of copper is fixed just below the achromatic 
condenser ; and this, as Col. Woodward explains, not only pre- 
vents the passage of non-actinic rays, but excludes the great 
heat produced by the electric light, and moderates its effects on 
the eye. In fact, he describes the light as " very agreeable to 
the eye," and finds himself " able to work with it from four to 
five hours without fatigue." And there is the further advantage 
that all the colours of the objects examined disappear, and they 
show black on an azure field, whereby the observer can tell be- 
forehand how they will appear in the photograph. 

The American Journal gives the method of operation, with a 
list of the most remarkable objects thereby represented. These, 
as the editors state, surpass in perfection and beauty any speci- 
mens of photomicrography they had yet seen. 

ELECTBO-MAGNETIC ANEMOMBTER. 

Mr. J. J. Hall has described to the British Association this 
new instrument of his invention, and the mode of using- it in 
registering the velocity and pressure of the winch. 

The anemometer consists of two parts, viz. velocity apparatus 
and registering apparatus. The first consists of a set of Robin- 
eon's hemispherical cups, which communicate their motion down — 
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wards into a brass box, where it is reduced in angular velocity 
and causes a contact disc or commutator (in which two platinum 
contact pins are fixed equidistant from one another) to revolye 
in 1-lOth mile. An insulated metallic lever having a platinum 
working face, stands on either side of the disc, so that upon the 
completion of every 1 -600th mile one or other of the contact 
pins comes in contact with the two levers, thus uniting them and 
completing the circuit. The levers are raised a few degrees and 
then fall back to their normal position ready to be taken up by 
the next pin, and so on. 

The recording apparatus consists of a train of wheels and 
pinions working in a frame or between two brass plates, the 
arbers of which project through a dial plate, whereon the circles 
and figures are engraved and carry the hands. These wheels are 
driven by a weight attached to a line wound round a barrel, and 
a locking pin disc (the pinion of which works in the first wheel) 
is released at every contact of the cup apparatus by an electro- 
magnet, which unlocks the pin disc and allows the first hand to 
advance l-500th mile on the graduated dial by a jump similar 
to the minute hand in remontoire clocks. 

By turning " on " a " strike-silent " stop a hammer lever is 
brought into connection with the escapement, and strikes a bell 
at every contact. In this arrangement the observer has nothing 
to do, as regards visual attention, but to notice the seconds' hand 
of his watch or chronometer (a centre or split-seconds or chrono- 
graph would be preferred) while he counts the number of times 
that the bell is struck, each of which corresponds to l-500th of 
a mile, and by formulae arranged and exhibited by Mr. Hall 
(who has also arranged a comprehensive series of tables for use 
with this instrument) the hourly velocity may be readily deduced. 

QT7ADBANT ELECTBOMETES. 

Sib William Thomson's Electrometer, with an improvement 
by Mr. Becker, has been exhibited by Elliott Brothers at the Royal 
Society. In two pieces were specimens of Faure's new carbon 
battery; and the India-rubber, Gutta-percha, and Telegraph 
Works Company showed a Leclanche battery which, with cells of 
peroxide of manganese and zinc and a saline solution, effects a 
fpeeat economy in the work ordinarily required of an electric 
battery. But as regards battery work, the chemist of the Mint, 
Mr. W. C. Roberts, availing himself of Jacobi's process, has 
achieved something surprising with his specimens of electro-de- 
posited iron. The source of the deposit is a solution of sulphate 
of iron and sulphate of magnesia ; the rate of deposit is about 
the same as with copper, and the iron thus obtained is so hard 
that it will scratch glass, and has been found eminently useful 
for cliches and plates for printing purposes. Among Mr. 
' Roberts' specimens were bank note plates, medallions, mould- 
ings, and raised work of various kinds ; and one plate had been 
eonyerted into steel by a process which was not T«k\e&l<^ ^X>\^ 
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easy to foresee that so successful a method of depositiiig iron of 
exceeding hardness may be largely employed in giying a surface 
to rough iron castings. 



IHFBOYEO LAlfTEBN. 

An Improved Lantern for lecture demonstrations with the 
Electric Light has been completed by Mr. W. Ladd. In illustrating 
spectrum analysis, much inconvenience has been experienced in 
the use of two lanterns, or, where limited to one, in die time and 
trouble in shifting optical arrangements. The author had there- 
fore devised a lantern, by which all the required demonstrations 
can be performed. The body of the lantern is of brass tube, 9 in. 
in diameter, in the centre of which is fixed the electric light. At 
two points in the tube, situated about 100° apart, are openings, 
to one of which is attached a flange, into which the various optical 
arrangements slide ; the other opening has a sliding piece, carrying 
a second and similar flange, so that the various pieces of ap- 
paratus are mutually interchangeable. By pointing one of these 
openings direct on to a screw, the other will be in a proper posi- 
tion for a ray of light passing through two bisulphides of carbon 
prisms, to give the spectrum on the same screen. The lamp can, 
without being opened, be adjusted to keep the light absolutely 
central — a desideratum every one wiU admit who has had to use 
a microscope or polariscope with the electric light. Within the 
lantern is a small gas jet, to enable the operator readily to change 
the carbon-points. A revolving carbon-holder is also provided, 
carrying five separate carbons, and, by simply rotating, each is 
successively brought into action : thus, by once charging, several 
experiments can be performed with rapidity. 



NEW CONSTANT BATTERY. 



This new form of battery has been designed by Mr. Octavius 
Varley, for the purpose of removing the defects of the otherwise 
constant battery of the late Professor Daniell. In this form of 
battery, the porous chamber, which has been the source of all the 
trouble, is removed. The battery comprises a water-tight com- 
partment for the copper-salt, a connecting column of fluid, and a 
compartment for the zinc-salt. These are so arranged, that whilst 
the electro-chemical continuity is completed at the top of the 
copper-chamber, no intermixture of the salts can take place; 
convection currents, which are the great source of intermixture, 
are divided into three separate systems, which cannot possibly 
interfere one with another. Whilst economy of the copper-salt 
is effected, greater uniformity and higher potential is maintained. 
The zinc-plate is found to work out to the very last, being kept 

free from the coating of copper to 'SRrhich all batteries hitherto 

constj^ucted are liable. 
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EFFBCT OF ELBCTBICITY ON WINS. 

In- a commnnication made to the Frenck Academy, M. Scoutetten 
states, it had been found by experiment that the quality of indif- 
ferent wine was greatly improved by sending a voltaic current 
through it for about a month. No doubt the efficacy of the pro- 
cess would materially depend upon the nature of the imperfection 
in the wine. 

HAXIMUM UAGNETIC FOWEB. 

A PAPBB has been read to the British Association, * On the Maxi- 
mum Amount of Magnetic Power which can be developed by a given 
Galvanic Battery,' by Mr. H. Highton. The author's object was 
to show that, by means of any galvanic battery whatever, electro- 
magnets might be made capable of sustaining any amount of 
•weight without limit. It was shown, both by mathematical 
formulae and experiment, that this was the case, as also that a 
constant weight could be sustained, while the expenditure of zinc 
in the battery could be at the same time continually diminished 
■without limit. In the discussion which followed it was pointed 
out, that this was a mere power of sustaining weights, and not an 
enei^ such as could be applied to working an electro-magnetic 
engine ;" for that, if the magnets were used to work an engine, 
the currents produced by the reaction would cause an increased 
consumption of zinc. 

ELECTRIC BUOY. 

An Electric Marine Buoy, the invention of M. E. Duchemin, 
has been exhibited at Cherbourg. The electricity was produced 
by the constantly-renewed action of the sea- water on zinc, but the 
inventor has since carried on a series of experiments in order to 
ascertain if an increase of intensity could not be obtained as in 
ordinary batteries by means of certain chemical substances held 
in suspension around the zinc or charcoal element. The new 
battery resulting from the experiments consists of a porous vase 
fixed on a wooden buoy or floater. The vase is surrounded by a 
thick zinc cylinder, pierced with holes, the wire of which repre- 
sents the negative pole. Within the porous vase is placed a 
slab of gas-retort chEircoal, to which is affixed the conductor of 
the positive pole ; the charcoal is surrounded by pieces of coke 
and perchlorate of iron. The vase is carefully closed, and the 
battery when plunged in the sea immediately gives forth large 
quantities of electricity. 

ELECTRICITT AND PRINTING. 

Sib Charles Whbatstonb has just added to his many 
electrical inventions the completion of a Printing Instrument. 
This resembles a piano, having a key-board oi 1h lioXft^, «m2cl 
93iBwenng to a letter in the alphabet, seveTal oi "w\i\^ c»."ii. "^^ 
iued for stops and numbers. The most irequaiiXXj ocfc>axva!^ 
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letters are situated towards the centre, so that an operator need 
rarely move his hands from one position. Great speed is thus 
obtained, and the advantages of this invention are manifestly 
great, as, if necessary, a printed copy of the forwarded message 
can be had by the sender of a message. 

ELECTBO-TELBGRAFHY. 

It has been found that Telegraphic Messages at isolated 
stations are liable to be stolen, not only by the surreptitious 
attachment of a recording apparatus to the wires, as wtis done 
in India during the cotton fever, but by the introduction of 
a short insulated wire in the neighbourhood of the station, 
which would intercept the artificial earth currents produced by 
the working of the line, and thus reveal the purport of the 
messages which were being conveyed. The remedy for this in- 
convenience is the use of an earth plate placed at some distance 
from the station, and buried, if possible, in the sea ; and by con- 
necting the station with this plate, the earth currents would be 
discharged in the line of least resistance, and could not after- 
wards be made to surrender the secrets they convey. 

PORT ELIZABETH TIMB SIGNAL. 

Mr. S. a. Varlbt, when requested to construct the trigger 
for this signal, as he considered the use of relays or secondary < 
apparatus to be objectionable in time circuits, determined, if 
possible, to construct the apparatus sensitive enough to be dis- 
charged by the batteries of Cape Town. The trigger was dis- 
charged by one through current from batteries 600 miles (distant; 
but the action of the trigger was much more rapid than previous 
ones ; the time absorbed by the apparatus in discharging being 
only one-twentieth of a second ; and the actual time elapsing 
between the current leaving Cape Town and the receipt of a 
return current announcing the falling of the ball, were only one- 
fifteenth of a second. — Proc. British Association, ' 






LIGHTNING AND TELEGRAPH, AND NEW COILS. 

'I 

Mr. S. a. Yarlet, in a paper read to the British Association, 
states : Lightning protectors were very generally adopted in the 
early days of telegraphy, but subsequently were practically 
abandoned, as they were not found to save the coils, or only 
exceptionally. When storms occur in the neighbourhood of tele- 
graph circuits, powerful electric currents are often induced in 
the telegraph wires, which, in some cases, may be strong enough 
to fuse the coils, but which are more often demagnetized, or re- 
versed by the magnetism of the magnetic needles inside the coils. 
The interruption which lightning causes on telegraph circuits is 
more impoitAnt than the destruction it causes to the apparatus. 
Needle telegraphs are very generaWy empYo^^ by railways, on 
account of tiieir simplicity ; and commvm\ca.^aii wci toSot^:^^ Sa 
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consequently liable to serious inteimption when storms occur. 
In 1866 the writer introduced instruments which he belieTed to 
fulfil most of the conditions of an efficient instrument, and gave 
the result of direct experiments with electricity of tensions 
va-ying from 12 to 700 cells of Daniell's battery, which had 
furnished the data from which he had designed his lightning- 
bridge. The lightning-bridge consists of two metallic pointed 
conductors, approaching to within one-eighteenth of an inch, and 
surrounded with a mixture of conducting and non-conducting 
matters in a minute state of division. The action of the light- 
ning-bridge placed in a circuit struck by lightning is thus: 
the lightning finding in its direct path a bridge of conducting 
partides, in very close proximity to one another, which are con- 
nected under the influence of a discharge, and the matter 
rendered highly incandescent, offers a very free passage to the 
secondary current developed by the demagnetization. There are 
upwards of 1,000 of these bridges doing daily duty in this 
country alone, and not a single case of a coil being fased when 
protected by them has occurred. The change in the administra- 
tion of the telegraphs has been inaugurated by the adoption of 
induced magnets for needle telegraphs, and consequently a great 
impulse has been given to their introduction. This form of coil 
has been adopted by the Government. 



THB ELECTBIC TBLEGBA:^. 

It records little to the honour of the country wherein the 
Electric Telegraph was originated, that, 56 years after that im- 
portant event, its originator has been rewarded with a knight- 
hood. The recipient in this case is Mr. Francis Eonalds, who, 
upon the suggestion of Cavallo, constructed a perfect Electric 
Telegraph employing frictional electricity, although Volta's dis- 
coveries had been known in England for sixteen years. " This 
telegraph was exhibited at Hammersmith in 1816, the very 
year ir which Andrew Crosse, the electrician, said : * I prophesy 
that, h\ means of the electric agency, we shall be enabled to com- 
municat our thoughts instantaneously with the uttermost parts 
of the globe.' Ronalds' telegraph consisted of a single insu- 
lated wire, the indication being by pith balls in front of a dial : 
-when the wire was charged, the balls were divergent, but col- 
lapsed when the wire was discharged : at the same time were 
employed two clocks with lettered discs for the signals. Ronalds' 
success was complete ; nevertheless, the Government of the day 
irefased to avail itself of his telegraph." (Stories of Inventors 
and Discoverers^ 1860.) The remainder cannot better be told 
than in the words of the PaU MaU Gazette, a journal by no 
means accustomed to the mealy manner, but preferring truth. 
Honalds, on offering his telegraph to the then Government, we are 
told, "received an answer which can never be too o^en. c^\\jei^ ^% «s\. 
illustration of oMcial complacency: * Telegraphs oi ^ttj Ysl^\ 
are BOW whoJlj wmecessary, and no othex than. \i)[i^ OTi% nor^ va. 
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use will be adopted.' Nothing daunted by this i^thy, Mr. 
Bonalds matured bis inyention, and in 1828 published a ' De- 
scription of an Electric Telegraph, and of some other Electrical 
Apijaratus.' Mr. Ronalds was too far ahead of his time, and too 
purely a man of science to secure a hearing for his discovery in 
those early days ; and it was left to others to matore his idea, 
and to establish the system which his prophetic eye had foreseen 
would one day transform the world. It was not till 1837, 
fourteen years after Mr. Ronalds' pamphlet, that Messrs. Ck)ok and 
Whoatstone took out their first patent. The science and prac- 
tical skill of these and other eminent electricians have brought 
electric communication to its present advanced state ; but the 
groat fact remains, that Mr. Ronalds was the first to demonstrate 
prac'tically the principle which they have developed. At last, 
thanks to Mr. Gladstone's sympathy with genius, the special 
merits of Mr. Ronalds as a pioneer in this great field of action 
have received a public recognition. Mr. Ronalds, although still 
an active devotee of science, is now in very advanced age. A 
little longer, and bis honours might have come too late." 
And the year in which this honour was so tardily be- 
stowed was the first year of "State Telegraph Manage- 
niont," of which we select the following fix)m the Echo: — 
** WHion the Government took possession, on January 1 8, the Com- 
panies had in their employment 2,035 male clerkjs, 471 female 
clerks, and 1,471 messengers. Seven months later, on August 
31, this number had nearly doubled, for the Post Office was 
employing 2,638 male clerks and 874 female clerks, 740 assist- 
ant male clerks, 661 assistant female clerks, and no less than 
2,802 messengers. It is pleasant to note the lai^e proportionate 
increase in the number of females employed ; pleasanter still to 
leiirn that it is due to the experience that girls are found as a rule 
to make far more efficient and reliable indoor clerks than lads 
of the same age. On September 30 the number of female clerks 
employed was 901, as against 479 employed by the companies, 
and of these 752 were employed in London. 

" The additional facilities affi)rded under the new management 
are to some extent indicated by the fact that 800 new stations 
have already been opened. The rental paid by the Government 
is actually 12,000Z. a year less than that paid by the companies. 

"Then, again, the telegraph lines throughout the country have 
undergone a thorough overhauling and repair, whilst they have 
been extended in every direction. In London a new and com- 
plete system has been created. This has involved the laying 
down of many miles of pipes, and nearly 800 miles of under- 
ground guttapercha-covered vrires. Every money-order office 
has been connected with its sub-central district office, so that 
local needs are fully met, whilst the collection and delivery of 
provincial messages have been immensely facilitated. 

" Pneumatic communication has been largely extended both in 
London and the larger provincial towns. Improvements have 
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been made in existing instruments. The Wheatstone instru- 
ment, which transmits messages with greatly increased rapidity, 
and thus increases the working power of the system without any 
sensible addition to the working expenditure, has been put on 
as quickly as it can be obtained. Unluckily, however, the war 
has taken away most of the Grerman artisans who make it; and 
ten Wheatstone instruments are, we understand, at present 
locked up in Paris. The total number of instruments of all 
kinds in use and to spare when the transfer took place, was 
only 1,869 ; on August 31, there were 4,163. 

** But perhaps the most important and significant consequence 
of this first year of telegraph management has been the 
* straightening of routes.' The amalgamation of the different 
lines has enabled the department to add greatly to the efficacy 
of the system, at the same time that it has saved something 
over 1,400 miles of wire by a careful re-arrangement of circuits." 

PEOaRESS OF OCEAN TELEGBAPHY. 

From an exhaustive article in the 'Rtms we quote the follow- 
ing : — " When the Great Eastern returns from Aden she will 
immediately carry out a cable to extend from Falmouth, by way 
of Gibraltar, to Malta, where it will join the present Malta and 
Alexandria cable, and will complete the direct line from England 
to Bombay. Erom the jsouthemmost point of Ceylon a cable 
will then be carried to Singapore, touching at Penang and 
Malacca. From Singapore one line will proceed north to Hong- 
kong, Amoy, and Shanghai, and another south to Batavia and 
through Java to Port Darwin at the north of Australia. 
Thence a coast line will be taken round the eastern side 
of the Australian continent to Burketown, Cardwell, Eockhamp- 
ton, Brisbane, and Sydney, imiting with the telegraph from 
Sydney to Melbourne and Adelaide, and with that from Melbourne 
to Launceston and Hobart Town. From Hobart Town a cable is 
projected to New Zealand ; and, to complete the circle round the 
world, some American capitalists have been negotiating for an- 
other across the Pacific, from China to California, by way of 
Japan and Alaska. We may fairly assume that, in 1874, our 
readers will be supplied with news, not twelve hours old, from 
every part of the civilised globe. 

" Of the enormous system which we have thus sketched in out- 
line it may be said that the whole will be constructed by British 
skill and energy, and the larger part by British capital. The 
cables will all be manufactured by the Telegraph Construction 
and Maintenance Company, and will be laid by the Chreat Eastern 
and her consorts. Excepting in the island of Java and at the 
Isthmus of Suez, the wires will be either submerged or upon 
British territory ; and on the isthmus it is proposed that they 
shall be deeply buried. A submerged cable is practically quite 
secure. No single speculator can find any means of injuring it 
for his private gain. As long as England holds the em^lx^ Qlth& 
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sea the cables will be safe from enemies in time of war. To 
grapple and raise them would require not only a knowledge of 
their exact position, and a ship specially fitted with proper appa- 
ratus and trained hands, but, also, more time than could be given 
to the task. The electric lines will lie beneath the great high- 
ways of traffic, and no grappling ship in search of them could 
herself escape notice, or, encumbered as she would be by her 
machinery, could avoid falling an essj prey to cmisers.** 

SECRET TBLEGBAFHT. 

The importance of information and co-ordinated action 
between the outposts of a defensive military system and its head- 
quarters ought to direct the immediate attention of our Gh)vem- 
ment to the subject of Secret Telegraphy, At present a spy, a 
traitor, or a shell might destroy the only means of communication 
which our ports and stations can hold with London and with one 
another ; whereas any temporary position, and even Portsmouth, 
ought to be able to hold free intercourse with sources of succour 
and centres of command if invested on all sides by an enemy. 
This could be done by two or more cables sunk in a machine- 
made slit in the land and sea bottom, at such a depth that no 
ordinary amount of grappling or digging would disturb both or 
all. These could then be secretly led, under highways and bye- 
ways, by a roundabout course, to London, and they would 
undoubtedly prove of immense value in time of war, either at 
home or abroad. Again, when this empire will become a great 
maritime league of English states — with which our " United '* 
brethren across the Atlantic may either be absorbed, or very 
closely allied — it will be of vital importance in case of danger £f 
safe, secret submarine cables were ready to summon the men in 
nations and war-ships by thousands from every detached portion 
of the empire to the aid of any threatened point of its world- 
wide territory. In future the course and landing-place of sub- 
marine telegraph cables should, as far as possible, be known 
only to the central government. Those at present laid could be 
destroyed in a night, and, even if declared neutral in war, could 
not be protected twelve hours from the officious malignity of home 
or foreign enemies. — Pali-Mall Gazette, 



GAS-LIGHTING BY EUBCTBICITT. 

At the Industrial Exhibition at New York, an apparatus has 

been shown for Lighting and Extinguishing Ga,s by means of 

Electricity. The lighting by electricity we understand ; the mode 

of extinguishing is probably the simple process of turning off the 

supply. Very many inventors have occupied themselves with a 

plan for igniting simultaneously all the public lights in a dis- 

trict; but the obstacles to be overcome are many, and the cost of 

the electric fluid would probably "be gie«bV«t At^Mity^^^^'Si^^tlie 

hunpUghters amount to. Tlie appaiflkfcus \i«A >>^^ ^^^^-s^ao. 
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success to the Capitol at Washington, where more than 3,000 
jets are lighted at the same moment, and also to the large stores 
of Mr. Stewart, in New York, which have over 2,600 lights. In 
this country the only application of electricity to the purpose is in 
the theatre of the Eoyai Institution, where the sunlight is re- 
ignited by the electric spark when the gas has been extinguished 
for the exhibition of experiments. There is no probability of 
seeing the plan adopted in our streets, for if sufficient electrical 
power could be obtained at a reasonable cost, separate mains 
would be required for the service of the public lights, unless the 
invention includes an arrangement for turning off the gas from 
each individual lamp. — Mechanics' Magazine, 



THB "INSTBUMENT BOOM " OF THE ELBCTBIC TELEGBiLFH. 

Tms room, the most sensitive spot in the whole world — the 
cerebrum which receives and transmits intelligence from all 
quarters of the globe — may be looked upon as one of the most 
curious sights in the metropolis. Hundreds of minds are simul- 
taneously conversing, some with tongues of steel, some with the 
dear sound of the bell, some again by means of piano-like notes, 
which spell the words letter by letter — the metallic tinkle of the 
electric bell, hailing from distant and western cities — not a 
human voice is heard — although, stranger stiU, the manipulators 
are all women. Whilst the visitor is listening to the clatter of 
one half of the world talking to the other half, he is aware of a 
dull thud striking from time to time upon the ear. On inquiry, 
he finds this strange sound proceeds from the pneumatic tube, 
the new servant the electric telegraph has called to its aid ; and 
within a glass case against the wall he sees trained, just like so 
many fruit-trees in an orchard house, long tubes of gutta-percha, 
ending in an oblong-shaped mouth, covered with thick plate- 
glass. As he is watching, a long, round pellet is projected into 
this reception case with the force of a spent shot — taken out by 
the clerk in attendance — and immediately opened. It contains 
a tel^;raphic message, sent here for transmission to some other 
wire. This pneumatic tube at present is only extended to offices 
half a mile round. Eventually all the great district post-offices 
will be connected with the central office by pneumatic tubes, thus 
vastly accelerating the speed of the telegrams. In addition to 
the offices within half a mile of Telegraph Street, which are thu6 
served by this aerial Mercury, the head office at St. Martin's-le- 
Grand is provided with a tube. The great sub-marine cables, 
such as the Atlantic, the Indian, and all the marine lines wishing 
to use the central office as a means of forwarding messages, will 
have lines o/ tube to this room for that purpose. The telegraphic 
message comes in a round plug-box, covered with carpet or 
flanneX so as just to make it fit loosely the tube. ^\i&t ^\)£!C\q»\!l 
and vTopuhive power lies in the depths of t\ie ©%\a\iS3c^toii'6fDX*,\a. 
the shape of a steam-engine. — Edinburgh JRe^}ic^D, 
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C^^emttal Srbnxe. 



DUST AND DISBA8B. 

Is his researches on the decomposition of vapour bj light, 
Professor Tyndall was for a time considerablj embarrassed hj 
the presence of floating atoms, such as we see when a raj of sun- 
light enters a dark apartment, and which are so much dust lit 
up by the solar radiatice. It was the object of Professor Tyndall 
to obtain air which should be free firom these atoms. But he 
found that their exclusion was a singularly difficult task. 
Whether he passed a current of air through concentrated sul- 
phuric acid, or through a solution of caustic potash, the air which 
bubbled up carried with it into the experimental tube a certain 
quantity of suspended matter, which became visible when the 
tube was traversed by a beam of electric light. There could be 
no doubt of the result, seeing that the exhausted tube exhibited 
no particles of matter prior to the admission of these air currents. 
At length the Professor tried another plan, and subjected the 
air to the flame of a spirit lamp. This done, the floating 
matter no longer appeared, having been burnt up by the flame. ' 
The important conclusion was thus arrived at, that the floating 
particles which the flame destroyed were composed of organic 
matter. One marvellous incident in the investigation was the 
appearance of blackness which resulted from subjecting air to 
the action of heat. This blackness, though greater than that of 
the densest smoke, was foond to be mere nothingness — a vacuity 
arising from the fact that there was nothing to see. Light 
itself is invisible. A beam of electric light appears to be cut 
asunder if its path be intercepted by a portion of air containing 
no particles of floating matter. One valuable result accrues 
from these researches. A little cotton-wool will so fllter the air 
on its way to the lungs as to arrest the floating particles. Aii 
thus inhaled and afterwards breathed out again, produces the 
same kind of blackness as that occasioned by the purifying 
action of the spirit-lamp. Hence the value of a cotton-wool re- 
spirator for invalids and those who attend on the sick» By such 
means Professor Tyndall asserts, ** so far as the germs are con- 
cerned the air of the highest Alps may be brought into the 
chamber of the invalid." These researches have been the sub- 
ject of a most attractive lecture by Professor Tyndall, at the 
Royal Institution ; but Professor Foster had stated to the 
British Association, that Dr. Angus Smith had for many years 
investigated the question. Dr. Angus Smith said, it seemed to 
him that actions of immense variety would take place from 
varietiea in the dust; they might imagine, in fact, an inflnite 
n amber of actions. If tliere is sxw^ a. V)qm\i^ ^% «. OaaWa. ^erm, 
it would produce an analogpxxa cVoVeta. i«rHi«ti\a.NiAssa. ^^^Xs:^ 



CHEMIOAL SCIENCE. 143 

should it not be the case that, when these germs passed 
over the world, they should introduce cholera germs into organic 
"bodies through the medium of inorganic substances? Filth 
might take the.disease, afterwards transferring it to human bodies. 
It might therefore be supposed that every quality of germ would 
give its own form of fermentation. One of the most important 
inquiries in reference to this subject was, to endeavour to dis- 
cover what quality of fermentation takes place when certain 
qualities of germ are employed. Professor Williamson said that 
the question had been energetically investigated with fruitful 
results on the Continent, and it was deplorable we should be 
so little cognizant of what had been done. Chemists were not 
of themselves competent to deal ' fully with this matter, inas- 
much as it included a knowledge of organic processes going on 
in life. 

Professor Tyndall's lecture upon dust has attracted such general 
attention, that it need not be farther referred to here than to 
state, that the only point in connection with it which appears to 
be new is that cotton wool is an effectual strainer, which will 
separate oi^anic germs which may otherwise produce disease. 
The nature of the impurities existing in the atmosphere had 
before been investigated. But Professor Tyndall has directed 
attention more forcibly to the probable influence of these im- 
purities in the propagation of disease. 

AN ASBESTOS AIB FILTER. 

A VERT good suggestion for an air filter, equally applicable for 
a ventilator or a respirator, is made by M. Woestyn, who pro- 
poses to place in a ventilating shaft a bag of asbestos. This, 
Uke cotton, will arrest any solid particles floating in the air, and 
when much soiled the asbestos can be removed and made white 
hot, by which all organic matters will be destroyed, and it may 
then be put back in the shaft again. For respirators asbestos 
would be far preferable to the cotton "wool proposed by Dr. 
Tyndall. It would not hold moisture like the wool, and would 
at the same time be most efficacious as a filter; and made so 
that the asbestos could be easily removed to be burnt and put back 
jttain, and they might come into use and be highly recommended, 
ftere would be obvious difficulties in the way of efifectually filter- 
ing the air admitted to a large building, but we agree with M. 
Ihmas in considering that the suggestion of M. Woestyn is 
irorthy of serious attention. — Mechanic^ Magazine. 



DIFFERENCE OF DVST. 

The Dbst obtained from the places of amusement in New 
York has been analysed by the scientific officers of the Metro- 
politan Board of Health. Over one hundred enpedmfeii^ cii xJckfe 
fv^es floating in the air and falling as dust, "wete ccJk\ftc\^ o^ 
pbtes of glass and were examined under the mictoacc^* 't^^^ 
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proporfcionB of the different ingredients varied, bat the same 
substances were found in all the specimens. The composition 
of the matter subjected to the microscope was as follows : ** The 
dust of the streets in its finer or coarser particles, according to 
the height at which it had been collected, with a large propor- 
tion of organic elements ; particles of sand, of quartz and feld- 
spar ; of carbon from coal dust aod lampblack ; fibres of wool 
and cotton of various tints ; epidermic scales ; granules of starch, 
of wheat, mainly the tissues of plants; the epidermic tissue, 
recognized bv the stomata or breathing pores ; vegetable ducts 
and fibres, with spiral markings ; vegetable hairs or down, either 
single or in tufts of four or eight, and of great variety, and three 
distinct kinds of pollens. Pungi were abundant from mere 
micrococcus granules to filaments of mould. When water was 
added to a portion of dust from whatever source, and exposed in 
a test tube to sunlight or heat for a few hours, vibriones and 
bacteria made their appearance, and the fungous elements 
sprouted and multiplied, showing that they maintained their 
vitality, and proving that the germs of fermentation and putre- 
faction are very widely diffused." — Scientific American, 



THE USB OF SOLUTIONS OF 'SOLUBLB CHLORIDES FOB LATINO DUST 

IN THOBOUOHFARBS. 

Mb. J. W. CooPEB has read to the British Association a paper 
on this subject, in which he stated that in Liverpool, in 1869, Bold 
Street, Church Street, and Lord Street were watered with salts 
during the month of July : the Report of the results was very 
favourable, and the experiments had been continued this year. 
It was difficult to prove the economy resulting from the use of 
chloride over a limited area; and the Westminster Board of 
Works, after observing the effect produced at Whitehall and 
Knightsbridge, resolved to extend the experiment throughout 
their entire district, comprising an area of 250,000 square yards. 
As soon as the area was extended the economy in labour and 
water was at once made evident. By using one ton and a half of 
chlorides per day, costing 3/. 15«., the labour of ten cart horses 
and men, costing 4/. lOs. (at 98. per horse, cart, and man), can 
be dispensed with, and consequently the quantity of water they 
would spread is saved also, viz. 350 loads of 250 gallons each, 
which at lOd. per 1,000 gallons (a fair average price for water in 
London) would amount to 3/. 12s. lid. in addition to the Ids, 
per day saved in labour ; thus showing a clear gain of 4/. 78. lid, 
after paying for the salts. An effective method of remedying 
the evils arising from organic matter deposited on public thorough- 
fares is becoming daily a serious matter for consideration with 
sanitary authorities, as much sickness is believed to arise from 
the maiaria emanating from this source. The disgusting odour 
and dangerous nature of some of t\ie d^eo^Qin««v% ^«ti^&^Ma«dwas 
strong evidence that they would not "be "ose^^Xi «iXi\i xJaa t^^^«s\^,^ 
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for some determined action to prevent the spread of contagion 
and disease was not folly recognised. The deliquescent chloride 
of alnminium, recently introduced to public notice by Professor 
Gamgee, seemed to meet all the requirements needed in the 
antiseptic of the future. It was non-poisonous and free from 
any oaour ; it prevented decomposition, and arrested it when com- 
menced. It absorbed noxious gases resulting from putrefaction, 
and destroyed parasites and germs. It was also not to be sur- 
passed as a precipitant and deodoriser of sewage, and was only 
one-third the cost of carbolic add. Mr. Cooper proposed to add 
a sufficient percentage of this chloride to the salto for street 
ivatering, and thereby afford a means of thoroughly and effectu- 
ally puriiying public thoroughfares without additional cost to the 
ratepayers, the value of the water and labour saved being more 
than sufficient to pay for the use of the chlorides. 



FBBHENTATION. 

Me. J. Bell has read to the Chemical Society a paper " On Fer- 
mentation.'' A series of experiments was instituted to determine 
some important questions regarding the process of fermentation. 
IProm among the manifold results obtained in these investigations 
the following may be mentioned: (a) Addition of glucose to 
fermenting liquids, especially to the juice of the grape, is ad- 
Tantageous, inasmuch as it assists to exhaust the fermentative 
element, and thus imparts to the fermented liquid a greater keeping 
power ; (6) Each ferment has its favourite soil. — ^The President, 
taking occasion of this paper, gave a brief reswnU of the present 
state of knowledge of the yeast plant. Though called a " plant," 
the yeast organism appears in all its functions rather animal 
than vegetable ; the products it secretes are less complicated than 
those it takes in ; it absorbs no heat, like the plants, nor does it 
leqnire light for its vital process. Alluding then to Liebig's recent 
memoir on fermentation, Dr. Williamson observed that that dis- 
tinguished chemist had entirely dropped his ancient notions about 
the nature of fermentation. 



OBGANIC MATTEB IS WATBB. 

Db. Ketsch has found that a few drops of sewer-water mixed 
with a cane-sugar solution set up a kind of fermentation, and 
-wiubn examining part of the turbid liquid under the microscope 
he found it full of small spherical cells. Boiling does not destroy 
the vitality of these organisms ; filtration through a good bed of - 
animal charcoal is the only effectual mode of removing them ; but 
it is necessary to air the charcoal from time to time, else it loses 
its pnrifying property, and leaves the water after filtration as bad 
as before. 
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OBOANIC MATTERS CONTAINED IN AIS. 

Mb. Chapman has stated to the Chemical Society that by 
drawing air through a filter of finely-powdered pumice-stone 
spread on wire-gauze and moistened, he collected the organic 
particles suspended in the atmosphere ; and having washed the 
pumice with boiling water, he converted the nitrogen of the organic 
matter, now in the water, into ammonia by means of potassic hy- 
drate and potassic permanganate, and estimated the ammonia with 
The Nessler test. In the air of crowded rooms volatile bases were 
found as well as fixed organic particles ; the latter can be removed 
by filtration through cotton wool, but the volatile bases pass 
through this medium. Mr. Chapman also communicated some new 
reactions of alcohols. One of them is the conversion of amylic 
alcohol, which rotates the polarized ray into such which does not 
rotate it. The transformation is efifectuated by repeatedly distill- 
ing the non-rotating liquid from soda, calcic cloride, &c. Amylic 
alcohol, as commonly obtained, is always a mixture of these two 
kinds. The other reaction is the formation of water when alcohol 
vapour passes over sodic hydrate treated to about 230 degrees C. 



THE SOLFATABA WATEBS. 

SiQNOB DB LucA, in some important remarks on the chemical 
and therapeutical properties of the thermal waters of the Solfatara 
of Pozzuoli, states that he has discovered the presence of arsenic 
in these waters ; and from experiments he has made he believes 
that they will become of considerable importance when applied, 
as he suggests, to various industrial manufactures. 

SOLUTION OF METAL. 

A Solvent for a Metal as a metal is a novelty which has been 
discovered by Professor Seely, who tells us that liquid ammonia 
will dissolve sodium, and that the solution, on evaporation, leaves 
the metal in the metallic state. 



metalline. 

Nature speaks of an invention which aims at the entire 

abolition of oils and all other lubricating material for boxes, 

slides, and every condition of motion where metallic friction is 

to be overcome or expected. It is claimed that such a result has 

been fully achieved, and there are engines now running with this 

ma.terial, which the proprietors aver have worked to complete 

satisfaction for weeks and months. It is the work of a scientific 

and practical gentleman, well known both in America and in 

Europe, who has spent a great many years in the study of phy- 

Bical forces and their effects, with especial reference to metals. 

The exact nature of the preseiit Vnveiitlon cannot be given, for 

the reason that patents are being 80\x^\.iat Va. %«^«m\ wsvssvtries 

m Europe, and any clear descxi^^tVoii oi \kft laaXmaNa ^ai^ ^\si- 
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cesses would be likely to defeat that end. It may, however, be 
said, in a general way, that the discovery — which has received 
the name of Metalline — consists of such combinations and mani- 
pulations of various metallic substances, as to make a surface on 
which the ordinary axles, cranks, pins, slides, &c., of iron, steel, 
brass, or any other metal, will run with much less finction, with- 
out heat that comes within the slightest possibility of danger, 
and without increase (in fact an actual decrease is claimed) of 
the motive power used. These, briefly, are the claims, and the 
inventor refers to a large number of trustworthy gentlemen who 
have examined and tried the thing, and speak from actual know- 
ledge. 

HTDBOGENIUM AMALGAM. 

OuB knowledge of the compounds which Mr. Graham's Hydro- 
genium forms with metals has been increased by Mr. Loew, of 
New York, who has produced an amalgam of hydrogenium and 
mercury. This may be made by placing some zinc amalgam in 
a solution of bichloride of platinu'm, taking care to keep the mix- 
ture cool. A spongy mass then forms on the surface of the zinc 
amalgam, which is the compound of hydrogenium and mercury. 
It has mixed with it, however, some finely-divided platinum, for 
in the action which takes place the bichloride is decomposed, 
oxyphloride of zinc is formed, and the platinum reduced. As 
regards the properties of the hydrogenium amalgam, we are 
only told that when spread in the air the temperature rises and 
water is formed, a result obviously due to the presence of the 
finely-divided platinum. Speculating on the constitution of 
hydrogenium, Mr. Loew reminds us of Mr. G-raham's comparison 
with the active modification of oxygen-ozone, and claims for hy- 
drogenium a similar constitution. Then, if we represent the 
three modifications of oxygen by the following formulae : — 
[0] [0 0] [0 0] 

AntosBone. Common 0x3^11. Ozone, 

the three modifications of hydrogen will be similarly expressed : — 
[HI [H H] [H H] H 

Kaaoent hyt^rogen. Conmion hychogen. Hydrogenium. 

Gtranting the analogies, we doubt whether this is a view with 
which Mr. Graham would have coincided. — Mechahica* Magazine. 



PLATINUM. 

M. ScHUTZENBBBGEB, Director of the Chemical Laboratory at 
the Sorbonne, has discovered three new combinations of Plati- 
num Yolatizing at 302° Fahrenheit : the first of these consists 
of two equivalents of oxide of carbon, and two of chlorure of 
platinum ; the second and third are produced b^ XJci^ ^^\Nu\wv 
respectively of one and two additional equW«leii\a oi oia.^^ ofl 
canoB, — Jthenaum. 

K2 
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DBOOMPOSrnON OF WATIB BT IRON. 

M. St. Claib Ditillb, in his oontinued researches on the 
action of steam on iron, confirms his prenons declaration that^ 
in the decomposition of water hj iron, hydrogen obeys all the 
laws of hygrometr^, at least within the limits of 150 degrees to 
1,600 degrees Centigrade; thns, when a given yolnme of water 
is made to act on iron, the tension of the hydrogen is always the 
same under the same temperatore, whatever be the quantity of 
the iron. This is in direct contradiction to Berthollet's theory 
of mass, long accepted, but never put to actual proof. Whether 
the quantity of iron heated to redness be 10, 100, or 1,000 
grammes, M. Deville finds the tension invariable, which appears 
scientifically logicaL _^«. 

BUST OF IBON. 

Db. Calvebt, in a communication to the Chemical Society, 

S'ves some very useful information on the Rusting of Iron. 
ust is mainly sesqui-oxide of iron, and it has always been sup- 
posed that the active agents in producing it are moisture and 
oxygen. It seems, however, from Dr. Calvert's experiments 
that carbonic acid must be associated with these to produce any 
considerable amount of oxidation. In dry oxygen iron does not 
rust at all ; in moist oxygen but little and seldom ; but in a 
mixture of moist carbonic acid and oxygen iron and steel rust 
very rapidly. In like manner a piece of bright iron placed in 
water saturated with oxygen rusts very little ; but if carbonic 
is present as well oxidation goes on so fast that a dark precipi- 
tate is produced in a very short time. Curiously enough, bright 
iron placed in a solution of caustic or carbonated alkaU does not 
rust at all. These facts show that the points to be attended to 
in the preservation of iron from rust are the exclusion of carbonic 
acid and moisture, two indications which may be very easily 
fulfilled. — Mechanics* Magazine. 

ON VANADIXnC BT PBOFBSSOB BOSCOB. 

This metal was discovered in 1S30, by Sesstrom, but more 
fully examined by Berzelius, and it is to the investigations of 
the great Swede that we owe almost all our acquaintance with 
the Chemistry of Vanadium. He found its atomic weight 
= 68*6, and gave to its three oxides the formulse— VO, VO,, 
YOs. Some years afterwards, Eammelsberg observed that the 
mineral Vanadinite, a double salt of lead vanadate and lead 
chloride, is isomorph with apatite and with mimetesite, the for- 
mer containing phosophoric, the latter arsenic acid. This crys- 
tallographic analogy would have led to conclude that the oxide 
of vanaaium in the vanadinite has the formula V O5, agreeing 
with the corresponding oxides of -phosphorus and arsenic, P^Os 
And AsgOg, But according to "BeraeWus \5[vft oxA^ Va. ojofiAtion 
must be represented by V O3. It 'wa.a eTv^euX. >i)aaX >iJ5i«fe ^^^ 
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here an exception to the law of isomorphism, or else Berzelius's 
views are erroneons. Professor Eoscoe having come into pos- 
session of a plentiful source of vanadium (this source is a by> 
product obtained in the preparation of cobalt from the copper- 
bearing beds of the lower Keuper-Sandstone of the Trias at 
Alderley Edge, in Cheshire) determined to clear up the doubt 
existing about this question. He soon found the key to the 
enigma ; he proved that the substance supposed by Berzelius to 
be vanadium is not a metal, but an oxide, and that the true 
atomic weight of the metal is 51*3. Thus the vanadic acid, 
VO3, of Berzelius really becomes VjOs corresponding to P2O5 
and AS2O5. The lecturer went on to demonstrate that the 
character of the vanadates bears out the analogy of vanadic with 
phosphoric and arsenic acid, and that vanadium, hitherto stand- 
ing in no definite relation to other elements, must be regarded 
as a member of the well-known Triad class of elementary sub- 
stances, comprising nitrogen, phosphorus, boron, arsenic, anti- 
mony, and bismuth. — Proceedings of the Chemical Society, 

SIEMENS'S STEEL. 

Among the articles exhibited at Sir Edward Sabine's con- 
versazione were Mr. C. W. Siemens's Specimens of Steel, which 
have not yet had the notice they so well deserve ; they repre- 
sented the metal in various forms and conditions, and in dif- 
ferent stages of manufacture. The process by which this steel 
is produced may be briefly stated thus : — Q-ood haematite ore and 
spathic ore are mixed and treated with carbonaceous materials, 
by which their total or partial reduction into metallic iron is 
effected. This metallic iron is then subjected to very intense 
heat on the open hearth of a Siemens' regenerative gas-furnace, 
and in certain given quantities, or series of instalments, is 
dropped into a bath of cast iron previously prepared in the fur- 
nace. This operation is continu^ until the requisite degree of 
decarbonization is arrived at ; and manganese is added in the 
form of ore or of Spiegeleisen. The quantity of molten metal 
thus produced in one charge is about four tons : it is tipped into 
a ladle, and poured into iron moulds in the usual way, and forms 
steel of the highest quality. To those acquainted with the ordi- 
nary way of making steel the superiority of this process will be 
manifest, while as regards cost it effects a great saving. One 
ton of steel ingots may be produced with a ton and a half of 
cheap small coal. The ordinary Sheffield process requires from 
^Ye to six tons of fuel for one ton of steel. The new process is 
now actively carried on at the Landore-Siemens Steel Company's 
Works, near Swansea. — Athenaum, 



ASSAYS OF GOLD AlO) SILV1S&. 

3fk TooKET has communicated to t\iQ CVxenacfii^. ^)K^<&\?3 ^ 
paper "on the MaDipulation of Assays oi QtoV^ «AA^K3^«t^^55i.- 
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lion/ To effectuate a saving of time, the author proceeds in the 
following manner : each bullion is placed in a platinum tube 
closed at one end with a perforated plate ; several of such tubes 
are supported by a porcelain tile, which for that purpose is pro- 
vided with circular holes ; the entire arrangement is then im- 
mersed in nitric acid and proceeded with as if a single bullion 
had to be treated. In the case of the assay of silver, a contri- 
vance, similar in principle, is employed to do away with the 
hammering and brushing of the buttons after they have been de- 
tached from the cupels ; the solvent used here is hydrochloric 
acid. 

FLAME APPARATUS. 

A PAPER giving a description of a simple apparatus for watch- 
ing the flame from a Bessemer converter has been read to the 
American Association for the Advancement of Science, by Mr. J. 
M. Silliman. The apparatus consists of three coloured glasses, 
two of light yellow, and one of deep blue. Seen through these 
the flame at the commencement of the operation is of a deep 
crimson colour and extends but a short distance. After a time 
it extends and becomes of a paler colour and has a purplish bor- 
der, but there is always a deep crimson band at the base of the 
flame. At the second stage there is a crimson wreath at the top 
of the flame, and the purple border changes to green. This 
change is considered to be due to manganese. At the moment 
of decarbonisation all colour disappears, and only a stream of 
non-illuminating gas issues from the converter. The appearances 
in the spectroscope coincide entirelv with those observed by 
means of this simple apparatus, which becomes a valuable in- 
strument for watching the progress of the conversion. — Mechanic^ 
Magazine. 

TURPENTINE AND CAMPHINE. 

A NEW French patent is for entirely removing the smell 
from turpentine, and so forming a superior kind of camphine. 
It is effected by rectifying turpentine over tannin, which is said, 
with how much truth we do not know, to remove all the resinous 
materials which give an offensive odour. So rectified, the tur- 
pentine can replace the best benzole used for cleansing, and gives 
a much better result. 

C3HANGES IN PETROLEUM. 

According to a writer named Grratowski solar light exercises 

a remarkable infiuence on petroleum oils. Exposed to light he 

states that the oils absorb oxygen and change it into ozone with- 

ont themselves forming any chemical compoimd with the ozone, 

which remains at liberty in tiie oil a-ud oxidises anything it 

comes in contact with. The o\\B,\iawev«, «tfe ^^^^^ ^Basvj^yad 

when thej contain ozone; they lo^mi VvV\i ^\«wi>j\v^ A"^ \^ ^«^^ 
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and increase in density. If in corked bottles the corks decay 
from the action of the ozone. We do not believe much of the 
above ; but if it be true it is quite right of the author to recom- 
mend that petroleum should be kept in metallic cans, or, if in 
glass bottles, be put in the dark. 

CAUSE OF EXPLOSIONS. 

A VERY curious and important fact— if, indeed, it is a fact — is 
mentioned by M. Jouglet, who states that nitro-glycerine and 
dynamite explode in contact with ozone. Ozone, as our readers 
are well aware, is only known in the diluted state, and it is 
highly important to ascertain what proportion of ozone in the air 
is sufficient to cause these substances to explode. Since they are 
commonly employed in situations, quarries in the open country 
for example, where, according to the meteorologists, ozone is 
tolerably certain to be found in the air, we must, unless M. 
Jouglet is contradicted, look on the use of dynamite even as 
higUy dangerous. If the truth of the statement be established 
we have explained the cause of some explosions which have been 
called " spontaneous." — Mechanic^ Magazine, 

ABSENIC IN SEWAOE. 

"Nature remarks that in the report of the Royal Commission 
on Pollution of Rivers the presence of arsenic in the water and 
mud of rivers near alkali works is pointed out ; and it is also 
stated that the London sewage at Barking contains as much as 
'004 of arsenic in 100,000 parts. 

A NEW POISON. 

In a paper addressed to the Academy of Sciences, MM. 
Rebutau and Peyre have given a description of a plant which 
grows in the vicinity of the French settlement of Gaboon, and 
which the natives call rrChoondoo. They had gathered it them- 
selves in a moist soil in the neighbourhood of the river Como, 
at thirty leagues from the frontier. It is very difficult to pro- 
cure, because the sorcerers of the country conceal the plant with 
great care from the profane, so that its properties are still in a 
great measure a mystery. , The roots vary in thickness between 
three centimetres and one (a centimetre is four-tenths of an 
inch) ; their length varies between fifty and seventy. Their 
rind, whether fresh or dry, is reddish outside and a vivid red 
within ; the root itself is mere hard wood. Both this and its 
bark are exceedingly bitter ; their infusions, even when con- 
siderably diluted, still retain this taste to a high degree. They 
yield abundant precipitates even when treated either by iodide 
of potassium or phospho-molybdic acid ; whence it may be con- 
cluded that they contain at least one, \i not «6vei?k\. ^J^iaXssv^, 
The effects produced upon animals may "b© "briei^^ «»\ax»^ ^aa 
follows :— When a very weak dose is injected \mA«t \ij!afe ^S*asv ^^ 
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a frog, the poison only produces constraint in the limbs, a sort 
of paralysis, which prevents the creature £rom leaping easily, and 
makes it crawl like a toad. But notwithstanding, the substance 
does not act like woorali, since the power of muscular contrac- 
tion is not impaired when the operator excites the nerves. 
With a dose of three milligr., the extract, introduced under the 
skin, after causing the constraint alluded to, brings on tetanic 
convulsions, when the animal is touched, or the table on which 
it lies is struck with the hand or otherwise. Nevertheless, the 
creature does not become rigid as when poisoned with strych- 
nine ; and if it has received a weak dose, it will recover in the 
course of a few hours when put into water. Hence it mav be 
concluded that the poison is rapidly eliminated from, the animal 
economy. — Galignani, ^__^ 

ADULTBBATION OF BI0B-FL0X7B. 

EiCB flour is said to be often adulterated with wheaten, zye, 
and maize flour, as well as cheaper materials. The detectioii 
of these depends upon the recognition of cerealine, or, if pea or 
some other meals have been used, lc^;uminosin. Picric acid has 
the property of precipitating these substances, and thus becomes 
an important agent m the detection of the above adulterations. 
It is employed in the following way : — The suspected flour is 
first digested with cold water for an hour or two, the mixture 
being frequently stirred. Then the liquor is quickly filtered, 
and the filtrate is gradually mixed with about an equal volume 
of a cold saturated solution of picric acid. Any precipitate pro- 
duced shows that the rice fiour has been adulterated with one of 
the above-named substances. Two per cent, of most of them 
may be detected in this way. 

HOW TO PBBVENT LEAD POISONIKQ IN WATER. 

Vabious substitutes for lead piping have been tried, bat «111 
are more or less open to objection. The substitute recommended 
by Mr. A. Gk)rdon is that invented by Mr. Haines, C.E. It con- 
Bist49 of a leaden pipe with an internal pipe of block tin, both 
having been previously pressed together so as to form a homo- 
geneous whole. By this process the piping retains all the 
flexibility of lead, while the inner tube of tin is strong and 
thick enough to prevent any access of water to the exterior 
leaden pipe. ^ 

VEGETABLE OILS AND MALABIA. 

Pbof. Mantegazza has communicated to the Institute of 

Sciences at Milan the results of experiments, from which he is 

led to conclude that Vegetable Oils have a preservative eflEect 

against Malaria. He finds that fiowers exhale ozone in large 

quaDtitieSf and of a quality supexiar \» \i)[i«Xi ^To^M^sfc^ vdl other 

ways, the exhalation being most aWnd&xiX, tocv^^ «v«i^vaa^iasg>^ 
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least at night. It is to be inferred from this that the cultiva- 
tion of aromatic plants and the use of vegetable scents vronld be 
particularly beneficial in marshy districts, or in localities where 
the air from any cause acquires a noxious quality ; and the Pro- 
fessor recommends that labourers who work in swamps and 
rice-fields, should carry about them a small quantity of spirits 
of turpentine, or some other powerful aromatic. There are 
places enough in the broad plains of Lombardy, where the value 
of this recommendation might be tested. — AtheruBum. 

IODINE FBOM SALTPETBB. 

Pbofbssob Waoneb states that the manufacture of Iodine 
from Chili Saltpetre already amounts to 30,0001b. per annum. 
The method invented by Thiercelin for its reclamation from the 
crude material is as follows : — The mother liquors residting from 
the manufacture of saltpetre are treated with a mixture of sidphur- 
oiis acid and sidphite of soda, in proper proportion, and the iodine 
will be precipitated as a black powder. The precipitated iodine 
is put into earthen jars, on the bottom of which are layers of 
quartz sand, fine at the top and coarse at the bottom ; from this 
it is removed by earthen spoons into boxes lined with gypsum, 
and a greater part of the water thus removed. It is sometimes 
sold in this impure state, or further purified by sublimation. 

SULPHATES OF ALCOHOL RADICLES* 

Mb. E. T. Chafmak has read to the Chemical Society, a paper 
on ** The Production of the Sulphates of the Alcohol Badieles 
from the Nitrites by the Action of Sulphurous Acid." When 
sulphurous acid gas is passed into nitrite of amyl it is rapidly 
absorbed. The nitrite changes in colour from yellow to green, 
from green to blue ; it then begins to effervesce, and at the same 
time becomes hot and boils violently. Careful observation 
showed that the reaction consisted in the replacement of two 
atoms of nitric oxide by one of sulphurous acid. The resulting 
liquid compound had, Uierefore, the composition of neutral sul- 
phate of amyl. It readily breaks up into amylic alcohol and 
sulphuric acid by boiling with water, and, by long standing, 
even with cold water. Treated with strong hydriodic acid, it 
yields sulphuretted hydrogen, water, iodine, and amylic iodide ; 
potassic bichromate and sulphuric acid cause it to yield valerianic 
acid. Sidphurous acid and butylic nitrite react upon one another 
in a manner analogous to that of amylic nitrite, but the result- 
ing product is even more unstable. Sulphurous acid and nitrite 
of ethyl do not readily act upon each other ; at least, not at the 
common temperature. Mr. Chapman then proceeded to the 
theoretical considerations which are suggest^ by the above 
facts. Are these compounds, properly speaking, «vi\'<^^\»& ^1 
alcohol radicles, or oidy isomeric bodies mt\i \\i.6m*t '^Xxfe ^^- 
EiCtion of the amyl compound with water is verj ^\S6t«vi\* ^xssvsv 



154 THE YEAB-BOOK OP FACTS. 

that of sulphate of ethyl under similar circumstances ; it does 
not, when boiled with water, form an acid analogous to isothionie 
acid, but splits up into sulphuric acid and amylic sdcohol. This 
would suggest a different linking of the molecules. 

POISONINQ BY BLAST FURNACE OASES. 

Dr. Pekcy has addressed to the Times the following com- 
munication : — " In the Times of to-day (July 9) it is reported that 
four men have been killed at ironworks in North Staffordshire 
by what is termed * Waste Q-as from the Blast Furnaces.* The 
poisonous ingredient of that gas is carbonic oxide, and the inha- 
lation of it in very small quantity, whether pure or mixed with 
common air, rapidly destroys life. I have collected and pub- 
linhed several cases of fatal poisoning from that cause at iron- 
works, foreign as well as British. A few years ago the engineer 
of the Dowlais Ironworks was suffocated in his office by the 
escapo of this gas from an adjoining culvert. It is important 
that the managers of such works should be acquainted with its 
highly poisonous nature, and take every precaution to prevent 
their workmen from being exposed to its influence. As the use 
of the waste gas from our blast furnaces for heating steam 
boilers, mine kilns, &;c., is extending daily, it is to be feared 
that deaths from its inhalation may become more frequent than 
hitherto, unless those who deal with it are fully instructed con- 
cerniDg its action on man." Dr. Percy writes " with the hope 
of communicating such instruction as widely and as quickly as 
possible." 

CABBONIC ACID. 

Db. R. W. Eichardson has communicated to the British As- 
sociation, "New Physiological Researches on the Efifects of 
Carbonic Acid." The observations made were new, in that tJiej 
related to the direct action of carbonic acid on animal and 
vegetable fluids, and they were interesting equally to the zoologist 
and botanist as to the anatomist. The author flrst demonstrated 
from a specimen the result of subjecting a vegetable alkaline 
infusion to the action of carbonic acid under pressure. The 
result was a thick fluid substance which resembled the fluid 
which exudes as gums from some trees. When this fluid was 
gently dried it became a semi-solid substance, which yielded 
elastic flbres, and somewhat resembled conachone. This obser- 
vation had led the author to study the effect of carbonic acid on 
albumen, serum of blood, blood itself, bronchial secretion, and 
other organic fluids. When the serum of blood was thus treated 
with carbonic acid under pressure and gentle warmth, 96' Fah- 
renheit, the colloidal part was separated; but when the blood« 
with the fl brine removed from it, was treated, there was no 
direct separation, the blood corpuBclea BecKivci^ iorc ^ ^Mcaa to 
engage the gas by the condensation oi it,. "BuX.XiXoQ^ WiijXaLxsaLa^ 



OHRIITCAL SCISirCB. lo5 

ibrine, and held flnid by tribasic phosphate of soda, was at once 
»ogulated by the add. The bronchial secretion is thickened by 
»rbonic acid, and a tenacious flnid is obtained resembling the 
{ecretion which occurs in asthma and bronchitis, while secretions 
)n serons 8iir£eu:es are thickened and rendered adhesive. After 
ietail of many other fEkcts, Br. Richardson concluded hj showing 
trhat bearing this subject had of a practical kind. In the first 
place, the research had relation to the question of elasticity of 
irganic substances; and, secondly, on the direct action of 
carbonic acid on the production of vegetable juices. But the 
greatest interest concentrated on the relation of the research to 
M)me of the diseases of the animal body. Thus, in instances, 
where the temperature of the body is raised and the production 
)f carbonic acid is excessive, the blood on the right side of the 
ieart has its fibrine often precipitated ; and in many other cases 
abrinous or albuminous exuded fluids are solidified, as is the 
»use in croup. The author, in the course of his paper, explained 
liow rapidly blood charged with carbonic acid absorbed oxygen 
when exposed to that gas ; and he held, that carbonic acid in the 
renous blood was as essential to the process of respiration as was 
the oxygen in the pulmonary organs. 



HANXTFAGTUBB OF CHIX>BIXE. 

Mb. Walter Weldon has read to the British Association a 
f>aper on his process for the Manufacture of Chlorine, which was 
^t made public in a paper read by him before the meeting at 
E^xeter last year. Up to that time the vast quantity of chlorine 
required for the manufacture of bleaching powder was obtained 
by the re-action of hydrochloric acid on native peroxide of man- 
ganese. The acid solution of chloride of maganese, which is a 
residual product of this re-action, was thrown away to the 
sxtrome pollution of the river in the districts in which the 
manufacture of manganese was carried on. Mr. Weldon, after 
long continued devotion of time, labour, and money, has perfected 
I process by which the manganese in this solution is recovered, 
iud is then made to serve for the liberation of chlorine from 
[lydrochloric acid, over and over again without limit. "When his 
[Mper was read in 1869, the new method was only in use at two 
places, and in them almost as an experiment. He was now able 
X) put on record that it is in actual operation at ten works in 
:his country ; that, with the exception of a few of the smallest, 
ivery British manufacturer of chlorine has taken out a license 
for its use, and is erecting the necessary plant, that the principal 
K>ntinental manufacturers have done the same, and that large 
slants have been completed, or are in course of completion, both 
n France and Germany. In view of this great influence upon 
i large and important industry, the President oi tbo S^tion had 
mad© special reference to Mr. Weldon's address, %.Ti"^ V-fti^ «vi^- 
ested to him the production of a paper in w\i\<i\i ftXJi Wife ^'5?\xSS& 
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relnting to it should be fully set forth. Into these details ire 
need not enter ; and it is sufficient to say that Mr. Weldon efifects 
his object by causing the chloride of manganese to be decomposed 
by hydrate of lime, thus producing hydrated protoxide of manga- 
nese, which he converts into proxide by causing streams of at- 
mospheric air to be forced through a fluid mixture of the protoxide 
with water. In this state of minute division, the protoxide 
absorbs oxygen from the air, and is converted into peroxide. It 
is found essential that not only a sufficient proportion of lime 
be employed to precipitate the oxide ; but that a sufficient excess 
should be employed to £)rm with it a compound which Mr. 
Weldon designates manganite of calcium. 

CHLORAL EXFEBIMSNTS. 

M. LiEBBBicH has made a series of experiments with Chloral 
on animals. He gave a dose of it to a rabbit, and the animil 
(lied. To another he gave strychnine nitrate, and it died too; 
to a third he gave the same dose of both substances which had 
before caused death, and found that the poisons neutralised one 
another, and the rabbit survived. 



MBTHTL COMPOXTNDS. 

Dr. Richardson has read to the British Association an im- 
portant Report on Methyl Compounds, dealing with details that 
v,Qro only technical, but with principles of universal import- 
ance. With some small aid from the funds of the Association, 
Dr. Richardson has for some years carried on a series of investi- 
gations into the uses of various ethera and alcohols in medicine 
and surgery ; and he was this year able to point to new reme- 
dies, the fruits of his labours, that have won and promise to 
hold a high place among the agents employed for the relief of 
pain and the cure of disease. He finds that it is becoming pos- 
sible to predict the action of new compounds with great exactness 
from their chemical composition ; and also, by modifying compo- 
sition, to remove sources of inconvenience or of danger. By this 
line of work he hopes to arrive ultimately at an agent that will 
supersede chloroform and its analogues, and that will suspend 
sensation without danger to life. As a step in this direction he 
announced the discovery of " tri-ethylic ether," a new substance 
which had already been used as an ansesthetic, and from which 
excellent results might be expected. 

THE BAKBRIAN LECTURE. 

The Bakerian Lecture announces a discovery of the first im- 
portance. Dr. Andrews, its author, has established the fact 
that the gaseous and liquid states of matter are continuous. 
His . experiments have chiefly been made upon carbonic acid, 
con&ned. m fine glass tubes, and s\]L\i>^ec\«id\»N«cvRssv& ^-^^jtMeraxoa 
up to that of 110 atmospheres-, t\iey ^Vo^ >i)aax, tcsm w!c£t»xswt 
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acid as a perfect gas tx> carbonic acid as a perfect liquid, the 
tranaition may be accomplished as a continuous process, and 
that the gas and liquid are only distant stages of a long series 
of continuous physical changes. The ordinary gaseous and 
liqxdd states are, in short, only widely separated fbrms of the 
same condition of matter, and may be made to pass into one 
another by a series of gradations so gentle that the passage shall 
nowhere present any interruption of continuity. 

OXYOBN OAS. 

The Municipal Ck)uncil of Paris has authorised Messrs. Tessie 
du Motay and Co. to lay down on the Boulevard des Italiens 
pipes for the oxygen gas which they have succeeded in producing 
at a low price — 30 centimes the cubic metre. It was proposed to 
renew the experiments for the system of oxhydric gas-lighting' 
which were made in January and February, 1868, in the Court 
of the Tuileries, at the request and to the satisfaction of the 
Emperor. According to the Beport of the inventors and pro- 
moters a saving of 50 per cent, would be effected by Parisian 
consumers. From a description by Professor Morton of the 
works at New York, where oxygen gas is manufactured on a 
large scale, we learn that they consist of retort-houses, engine- 
rooms, store-house, pimips for compressing gas in cylinders, and 
a gas-holder of 26,000 cubic feet capacity. The process is carried 
on as follows : — ^About 700 lb. of manganate of soda are placed 
in the retort^ and heated to the requisite degree ; super-heated 
steam from a boiler is then admitted for about ten minutes. 
Two equivalents of the manganate of soda and two of water react 
upon each other, the water combines with the soda of the man- 
ganate to form a hydrate of soda, the manganic acid is converted 
into sesquioxide of magnanese, containing only half the propor- 
tion of oxygen, and the other half of the oxygen passes off in 
the free state. At the conclusion of this part of the process the 
steam is shut off, and the superheated air is admitted for about 
16 minutes, whereupon the sesquioxide combines with more 
oxygeiD. from the air, and is reconverted into manganic acid, 
which again combines with soda. The retorts in each furnace 
are chaiged with 700 lb. of permanganate of soda, and by the 
oonsnmption of two chaldrons of coke, and with the labour of 
three men, 25,000 cubic feet of oxygen are made per day. It is 
now sold at 2|d. per cubic foot, compressed in reservoirs up to a 
pressure of 250 lb. to the square inch. The gas is of excellent 
qualify, and very pure. — Mechanics* Magazine. 



NITROUS OXTDB OAS. 

Db. Thudichum has addressed to the Times the following pro- 
pofdtion, in order to alleviate the sufferings cauao^'by V)ti(&'N^^T*. — 

'*Tba wounded Boldiers are the greatest ax^Sexei^, «sA ^^ 
poadble efforts ought to be made to reduce tikie svmi oi. \^^\^ 
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which, by Hurgical operations and dressings, they are necessarily 
subjci.'tcd Chloroform w largely oaed for this purpose, but its 
application meets with difficulties in many cases. Thus, t^e mere 
('xeitenient of the wounded soldier is frequently so great that, for 
tear of choking, it cannot be applied at all ; in other cases it 
pruiluceM bickncHH, which continu<-s not rarely for hours after its 
HpplioHtiun, and compromises the welfare of the patient. Its 
action is of Huch a kind that, practically, it is only applied for 
lon^ and severe operations, rarely for slight ones, and never 
in that most painful and oft-repeated process, the dressing of 
wounds. 

" All the advantages of chloroform, to the exclusion of the 
dutadvantages ju8t mentioned, are possessed by nitrous ozyde gas. 
It has no smell, produces quickly, in four or five full inspirations, 
a perfect anaesthesia, 4n which all operations can be performed 
without causing paiin, and hardly a minute after the cessation of 
its.inhulatiou its influence on tho patient has entirely disappeared. 
It never produces choking or sickness, and there has never been a 
case of df'atli under its isdSuence. 

" The marvellous effect of this gas was originally discovered 
by Sir Humphry Davy, but was not appreciated by tiie scientifSo 
world, owing to the wanton ridicule cast upon it by the short- 
sightodness of Oay-Lussac', and of several chemists fbllowinff in 
his wake. It is the indubitable and great merit of British dentists 
to have again discovered the pain-killing effect of nitrous ozyde^ 
and to have made its use for the relief of suffering a matter of 
daily and easy practice. 

"A bulky gas could not be transported with the necessary 
facility, and therefore its use remained limited to institutions. 
But industry seized the processes and the gas was brought into a 
compressed form. This compression is now carried to fluidifica- 
tion. Nitrous oxyde is sold as a fluid in little iron flasks, of 
which each, hardly bigger than a wine bottle without the neck, 
evolves 100 gallons of gas. The production of this fluid nitrous 
ozyde is now a branch of industry carried on by the aid of steam 
power, erected specially and exclusively for this purpose, and yet 
the supply is hardly equal to the demand. 

" Now, from my experience in war surgery and in the applica- 
tion of anaesthetics, and from the inquiries which I have instituted 
and the experiments which I have made relating to this nitrons 
oxyde, I have come to the conviction that this agent would be 
most useful in the military hospitals of the Continent, not only 
in primary operations, but also in the frequent painful dressings. 
There is less difficulty in its administration than in that of 
chloroform, and all surgeons would easily and quickly be able to 
appreciate and use it. 

" I, therefore, propose that a portion of the funds which I have 
no doaht your generous appeal will cause to come forth abun- 
dantly should be applied to the pxtrcYiaa© oi,^^,\,^QO bottles of 
Aw pain-destroying fluid, and oi 50 vxiY^Yva^ mw>.^^\«a!»^^a!i8L 
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that these should be forwarded to the hospitals abroad as quickly 
as they can be obtained. The experiment should be made on this 
scale to begin with. The discoveries of the gas, of its properties, 
and of its application in surgery are exclusively English, and 
the processes for its fluidification or * coercion ' are worthy exam- 
ples of English mechanics. The gift would, therefore, be doubly 
graceful, as being both invaluable and the product of national 
genius and ingenuity, and would be applied with joy by the 
surgeons, and received with blessings by the stricken warriors." 

Dr. Kidd has also addressed the following letter to the above 
journal : — 

"The wounded in the French villages are suffering incon- 
ceivable misery and pain while doctors differ as to the special 
shape the relief of such pain may assume. But surely at least 
it would be well for those benevolent persons who may have an 
opportunity of assisting to know that they can do no harm, but 
an infinity of good, by sending nourishing meat extracts, chloro- 
form, and that admirable new agent for procuring sleep and 
cessation of pain — hydrate of chloral. The latter is not unlike 
pulverised sugar. As much as goes on a shilling produces, in 
the midst of the most harassing agony from bullets or frag- 
ments of bullets pressing on nerves, &c., the most refreshing and 
delicious sleep, far superior to anything from opium. The objec- 
tion to nitrous oxyde is that none of the surgeons on the field 
know how to administer it. The London dentists are in sore 
trouble and long debate as to its explosibility. So it is kept in 
iron bottles covered with cloth. But a nurse with an ordinary 
carpet bag well stocked with chloroform and chloral (not lint or 
tourniquets, seldom wanted) would be indeed an angel of charity 
going about fix)m day to day among the field hospitals.* 



NOXIOUS OASES IN WELLS. 

. The loss of life by Noxious Gas in a Well, we are assured by a 
coarrespondent of the Times ^ is preventible by the adoption of the 
following very simple means : — Take some pieces of carpet, or 
common sacks, and make them up into a loose bundle, nearly as 
laree as the area of the well. Enclose in it a brick to give 
wei^t, and attach to the bundle a rope of sufficient length to 
zeaeh to the bottom of the well. Throw this bundle down the 
well, and haul it up again as quickly as possible. Repeat this 
operation rapidly for ten minutes, and the atmosphere of the 
wt^ will become quite innoxious, as may be proved by letting 
down a lighted candle. The bundle carries before it a quantity 
of firesh air from the surface, and this displaces foul air from the 
bottom. This simple precaution should always be taken when 
there is any suspicion of foul air in a well, before allowing men 
to descend into it. — William Gossage, "Widne^ ^o^^etr^, Tkft»x 
Wazrington. 
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▲TMOSFHBBIC OZONH. 

A COMMT7NICATIOK has been read to the Chemical Society, on 
*' Atmospheric Ozone,^ by Dr. Mo£&t. The results giyen in this 
paper were deduced from observations extending over a period of 
twenty years. By tables it was shown that the maximum of 
ozone t^es place with the conditions of the equatorial current of 
the atmosphere, and that the minimum occurs with those of the 
polar current The author stated that the quantity of ozone is 
greater in the night than in the day ; that it varies with the season 
of the year, and that it is in maximum quantity with thunder- 
storms, the aurora, the zodiacal light, halos, hail, snow and sleet, 
when the readings of the barometer are decreasing, and that it is 
in minimum quantity with these phenomena when the readings of 
the barom<'ter are increasing. Be also stated that ozone was 
sometimes in maximum quantity and at others in minimum quan- 
tity with fog according to the meteorological process by which the 
fog is formed. Dr. Moffat named the supposed natural sources 
of atmospheric ozone ; and he explained experiments he had per- 
formed, the results of which showed that ozone is not formed by 
the electrolytic action of the sunbeam upon vegetable essences, as 
stated by some authors, turpentine being an exception. The author 
views phosphorescence as the chief source of ozone ; and tabulated 
results of obserrations on phosphorescence in connection with at- 
mospheric conditions extending over a period of eight years were 
exhibited, by which it appeared that periods of phosphorescence 
and ozone occur with the conditions of the equatorial current of 
the atmosphere, and that periods of non-phosphorescence and no 
ozone take place with those of the polar current. Dr. Moffat had 
observations taken in the North Sea and on the North Atlantic ; and 
results show that phosphorescence of the sea and the maximum 
quantity of ozone, and non-phosphorescence of the sea and the 
minimum of ozone take place under the above atmospheric condi- 
tions. Ozone, he said, is Nature's disinfectant ; and when it is 
not available, it can be produced artificially. The action of phos- 
phorence upon moist air he considers the readiest and cheapest 
way of forming it. Practically, he considers ozone observations 
very important. Medico- meteorological observations show that 
ozone is always in minimum quantity during cholera epidemics, 
and that cholera disappears on the setting in of the ozoniferons 
current of the atmosphere. Observations in the North Sea have 
found ozone test-papers very useful in foretelling weather ; and the 
results of observations taken during four passages across the 
North Atlantic show that phosphorescence of the ocean and at- 
mospheric ozone occur together ; and that when the sea is not 
phosphorescent ozone is at zero ; and, as a rule, if the sea be non- 
phosphorescent, and if ozone be at zero, with an equatorial air- 
curreDt, the ship has entered either a polar sea-current or the 
ice tiackf" and icebergs axe \n iieai '^xoiasmXrj, — Aihxinaum, 
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NBW ACIDS. 

Mb. Pbbkin has read to the Chemical Society a paper " On 
some Derivatives of Anthracene/' in which he communicates the 
discovery of two New Sulpho-Acids produced by the action of 
strong sulphuric acid on the chlorine and bromine substitution 
bodies of anthracene. These acids, called respectively disulpho- 
dichloroanthracenic, and disulphodibromanthracenic acid, form, 
with sodium, calcium, barium and strontium, well crystallizing 
salts. On treating the acids with oxidizing agents, or by boil- 
ing them with concentrated sulphuric acid, they exchange their 
chlorine or, respectively, bromine, for oxygen, and give thus rise 
to disulphoanthraquinonic acid. Bemarkable is the power of 
fluorescence anthracene and most of its derivatives possess. 
Mr, Perkin illustrated this property by some interesting ex- 
periments. ^____ 

PBBSSBVATION OF MSA.T. 

In Professor Gumgee's process for this purpose the chief 
agent employed is sulphurous acid ; but in order to prevent 
this from flavouring the meat there is a preliminary exposure to 
carbonic oxide, by which the colouring matter of the blood and 
tissues is rendered able to resist the reducing or decomposing 
action of the acid. In the first place, the animals are killed by 
being made to breathe carbonic oxide, that is, by a process ana- 
logous to the administration of chloroform. Insensibility is 
quickly produced, and then the animal is bled, and the carcass 
dressed in the ordinaiy way. In a temperate climate it is left 
to cool and set spontaneously ; but in a hot climate an artificial 

S recess of refrigeration is required. By this the carcass is re- 
iiced to about 50 deg. Fahrenheit ; and it is then placed in an 
air-tight chamber, into which an atmosphere of mixed carbonic 
oxide and nitrogen is driven by a blower. In this chamber 
there is also a wooden case, containing charcoal, charged with 
sulphurous acid ; and after the carcasses have been for a certain 
penod exposed to the carbonic oxide and nitrogen alone, the lid 
of the ease is drawn off by a thong passing through a stuffing 
box, and the charcoal gradually gives off its acid to the meat. 
The chamber is left undisturbed for 7 or 8 days in the case of 
8hem>, 10 days for pigs, and 18 or 20 for bullocks. After this 
the door is opened, and the meat is taken out ready to be stored 
or packed. In hot climates not only do the carcasses require to 
be eooled at first, but a stream of cold brine from a refrige- 
rator is kept flowing over the chambers during the whole of the 
process. 

The expense of the plant and method is inconsiderable. la 
addition to the butchers required to kiU and dxee^ \}tv^ ^.xmsisiX.^, 
the hageet establiabment would only need one m%.iv \a dcm^ XX:^^ 
m&igeratiDg mucbine and blower, and one \a aXX^u^ X/c^ xXx^ 

I. 
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charging of the charcoal. In England the cost of preserving 
amounts to two or three pence for a sheep, and to about a shilling 
for a bullock. — limes. 

GLASS MANTJFACTUBE. 

At the late meeting of the British Association at Liverpool, 
the Chemical Section formed themselves into an excursion party, 
which visited the works of the Union Plate-glass Company at 
St. Helen's, where the various operations were explained and 
illustrated. The melting by means of Siemens' regenerating 
fumivce, the casting, annealing, grinding, and polishing, excit-ed 
much interest among the excursionists. A very curious influence 
exerted by heat upon diamonds was brought to their attention. 
When a diamond is used to cut hot glass it will only last for 
one day, and it assumes a milky appearance. Diamonds in con- 
stant use for cutting cold glass last about three months. Each 
diamond costs from SSa. to 45«., and is about three times the 
size of an ordinary glazier's diamond. Hot glass is cut more 
readily than cold glass. 

A small work on glass-making has lately been published in 
France, and translated into English, in which scant justice is 
done to the superiority of English glass-making. (See Curiosi- 
ties of Glass-making^ by the late Mr. Apsley Pellatt, of the 
Falcon Glass Works.) 

ABTIFICIAL PBECIOTTS STONES. 

M. Gaudin, who has devoted no inconsiderable proportion of 
his life to the production of these imitations, has recently ex- 
hibited some, of great beauty and also of some costliness, but 
still only shams. The basis of these imitations is alumina fused 
with silica by means of the oxy-hydrogen blowpipe. Alumina 
M. Gaudin has experimented with for many years, and has found 
that under the blowpipe it runs like water, boils, and at last 
evaporates just like water. He finds, therefore, that it is better 
to employ a little silica, which prevents the volatilization of the 
alumina. Moreover, a little of that substance is generally found 
in rubies, amethysts, emeralds, and sapphires, the stones he 
imitates. By this compound, and with the metallic oxide to give 
the proper colour, he has produced small specimens which have 
a tolerably perfect resemblance to the natural stones. They 
must, still, always be expensive, in comparison with larger and 
just as beautiful imitations exhibited at the same time by a 
manufacturer of optical glass. The production of these is simple 
and easy enough, and they will probably find a sale, while those 
of M. Gaudin, which will be much dearer and no more genuine, 
are likely to remain on his hands as chemical curiosities. — 
Mechanics^ Magazine, 

AN ORANGB DTE "FHOIBl k:S,THSLK.CEK^. 

Thbbb seems reason to b©\ie\© VJaaX Ksv>iX>iwiwife-wv!^vRKs\i\i^ 
made the source of as mauy ^tjea asi^ coVyoi^ ^* ^t^&m. ^a^ 
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naphthaline. Dr. Bottger has been making experiments with 
that substance, and has discovered a beautiful orange-red com- 
pound, to which he has given the name of anthracene orange. 
It is directly derived from a nitro-compound, to which the dis- 
coverer provisionally assigns the formula C 2 8 N a H e Oja. The 
mode in which the compound is prepared is as follows : — One 
part, by weight, of pure sublimed anthrakinone is mixed with 
sixteen parts, by weight, of a mixture of equal volumes of sul- 
phuric acid, specific gravity 1*84, and nitric acid, specific gravity 
I'd. These are shaken together, and gently heated to about 
40 deg. Centigrade. The anthrakinone dissolves in a few minutes ; 
and then without loss of time the solution is poured in a thin 
stream into a considerable quantity of cold water. Here, the 
nitro-compound, mentioned above, deposits in the form of bulky 
fiocculi of a yellowish-white colour. These are collected on a 
filter, and are afterwards put in a large porcelain dish with a re- 
ducing solution of protoxide of tin in potash or soda. In contact 
with this solution, the nitro-compound soon forms a beautiful 
emerald-green Hquid, in which, on the application of heat, the 
anthracene orange separates, in shape of a cinnabar red powder. 
This is collected, washed with water, and dried ; and can then be 
sublimed at about 260 deg. to 280 deg. Centigrade to yield mag- 
nificent pomegranate red feathery needles. The reducing solu- 
tion, we are told, is best made by slowly pouring a fresh solution 
of proto-chloride of tin into a strong solution of caustic alkali, 
until the mixture becomes cloudy ; then it is carefully filtered 
through a double paper, and is ready for use. The best solvents 
for anthracene orange are ether, acetic ether, acetone, chloro- 
form, alcohol, and wood spirit. We are not yet told anything 
about the tinctorial properties of the new substance, with tha 
chemical properties of which we shall not trouble our readers. 
As the directions for its preparation seem explicit, and not diffi- 
cult to carry out, perhaps some of our readers may be disposed 
to experiment with the compound. — Mechanic^ Magazine, 

SOLTTBLB OABNBT. 

It is stated that the new dye known as Soluble Garnet is coming 
largely into use on the Continent. It is the ammonia salt of 
isopnrpuric acid, which is formed by the action of a metallic 
cyanide upon picric acid. The colours produced are like those 
obtained from archil, but more permanent. The dyeing is 
e^cted by the addition of an organic acid, such as tartaric or 
acetic acid, to the bath, mineral acids being excluded. — Rlus- 
traied London News, 

ANILINB DTES. 

We have on several occasions noticed the 6tat6m«i^\A ^\^<dcw 
had been made regarding the irritating actaon oi ^oxcv^ otl ^^ 
kmllne Dyea upon the skin, and which unleaa eoxr^cXft^, ^iaetafc^ 
likeljr greatly to curtail their use. lit. Guyot uo^ ^o^^ ^^SoaX. 

l2 
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these injurious effects are consequent wholly upon the impurity 
of the dyes employpd, and that when the ingredients of the 
dyes are all chemically united and no foreign substance is 
present the dyes are quite innocuous. Thus, azuline, when pure, 
is hamdess, but poisonous if it contain an excess of aniline. 
So also coraline, reckoned one of the chief offenders, is harmless 
when pure, but deleterious if it contain an excess of phenol. 
The remedy lies in the proper preparation and proper testing of 
the colours before dismissed into indiscriminate use ; and the 
manufacture of these colours has now been so much improved 
that the complaints respecting them have nearly died out. — 
Illustrated London News. 

NEW MARKING INKS. 

A SIMPLE process is given in the German Dyeri Journal y which 
is said to produce a very deep and beautiful black on linen 
goods by means of aniline. The goods are first immersed in a 
bath consisting of a solution of acetate of aniline of 4 degrees 
Beaum^, to which is also added 4 per cent, of sal ammoniac, 4 
per cent, of chlorate of potash, \ per cent, of nitric acid, and I 
per cent, of sulphate of copper. The goods are then wrung out, 
and are taken moist to an oxidising chamber and exposed to 
moist warm air. After two or three days the black is fiilly 
developed, and the goods only require to be rinsed in a weak 
solution of ammonia, and finally in weak soap and water. The 
result is said to be an extraordinarily beautifdl colour. 

A German chemist, M. Kuhr, proposes a new method for 
marking linen. It is first saturated with a solution of 1 part of 
hypophosphite of soda and 2 parts of gum in 16 parts of dis- 
tilled water. The linen is then ironed, and, when dry, you write 
upon it with a quill pen charged with a solution of 1 part of 
nitrate of silver and 6 parts of gum in 6 parts of distilled water. 



COAL-TAB OOLOUBS. 

Profbssob W. a. Miller has delivered this yearns Beade 
Lecture " On some Chemical Processes of forming Organic Com- 
pounds, with Illustrations firom the Coal-tar Colours." The 
lecturer, while pointing out that chemists were as far as ever 
from being able to construct the fibres of a muscle or the cells 
of a plant, showed the great advance which has been made with- 
in the last few years in forming by chemical processes com- 
pounds which previously were only formed in processes con- 
nected with the actions of organised structures. The object of 
the lecture was to illustrate such chemical processes by the for- 
mation of various dyes from coal-tar, which the lecturer did by 
a series of experiments attractive from the extreme beauty of the 
coloxxsB produced as well as frt)m the intrinsic scientific import- 
ance of the chemical ch&iigQ« \iid\ea.ted. The lecturer also 

traced and illustrated the 'vaiTvous aiXwioAa «vsJo^\\?aSassa& 'vhich 

took place in the processes ex\i\b\\.e^. 
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•LO&WOOD AND POBT WINE. 



A YEBT easy way of detecting Logwood colour in wine has 
been published in Prance, which, if good for anything, will be 
nsefol in discovering the adulteration of port. We have only to 
moisten a strip of paper with a strong solution of neutral acetate 
of copper, and dip it into the suspected vinous fluid, which, if it 
contains logwood, will give a blue colour to the paper. If, 
however, the colour of the wine be the natural product of the 
grape the paper changes to a grey shade. 

ABTIFICIAI. ALIZABINE. 

Mb. Pbekin, in a paper read by him to the Chemical Society, 
gives the following history of the various researches which finally 
have led to the Artificial Production of Alizarine. Alizarine 
was first obtained jfrom madder-root by Robiquet and Colin, 
and investigated by Schunk. Graebe and Liebermann, when 
submitting sdizarine to the action of a reducing agent, found a 
hydro-carbon, which proved to be identical with anthracene from 
coal tar. Anthracene having thus been obtained from alizarine, 
it remained to produce alizarine from anthracene. Por this 
purpose anthraquinone, an oxygenated derivative of anthracene, 
was treated with bromine, the bromine compound thus formed 
acted upon with caustic potash, and the potash salt produced by 
this treatment decomposed by hydric chloride. The product of 
these successive re-actions was alizarine. To turn this dis- 
covery to practical account the bromine required in the process 
must be replaced by the cheaper oil of vitriol. Artificial alizarine 
is entirely identical with the natural colouring matter. Both 
dissolve in caustic alkalies, forming violet solutions of the same 
tint: when applied to mordanted fabrics they produce exactly 
the same colours, bearing treatment with soap equally, and re- 
sisting in the same degree the infiuence of light Lastly, they 
show identical absorption bands in the spectrum. Still, as a 
substitute for madder, artificial alizarine has been objected to, 
on the ground that pure alizarine alone will not produce the 
madder colours, other colouring matters being yet required. 
JBut Schunk asserts that the final result of dyeing with madder 
is simply the combination of alizarine with the mordants em- 
ployed. A good deal has also been said about the supply of 
anthracene ; it must, however, be remembered that tar-distillers 
have as yet but little experience in separating this substance ; 
Mr. Perkin believes that coal-tar contains considerable quan- 
tities of this hydro-carbon. No doubt the kind of coal used, as 
well as the temperature employed in the gas-works, influences 
the quality of the tar as a source of anthracene, but upon these 
points no definite information has yet been obtained. Mr. 
Perkin illustrated his lecture by exhibiting 8a.m'^\^% c»i i^Tvo.'^ 
djed and printed with artificial alizarine, and «i\ao \>^ '^■tcsN^^fecNA:^^^ 
the spectra of some alizarine solutions on a screen. "S>^ ^'^^'' 
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ducing alizarine from anthracene Graebe and Liebermann hare 
given the first instance of the artificial formation of a vegetable 
colouring matter. The way by which the beautiful discovery 
has been arrived at proves, as the President pointed out, deci- 
sively the value of studying the molecular arrangements of 
chemical compounds. — Atht^Kpum. 

▲BTIFICIAL ICB. 

There is on exhibition at the Morgan Ironworks a machine 
which produces a most superior quality of Ice, perfectly clear, 
and more compact than ice made by natural freezing, and 
at a cost far less than the cheapest ice ever brought to the 
market. The Tellier machine consists of a steam pump for con- 
densing the material used, a chamber for the reception of the 
material in its condensed form, and tanks which are filled with 
water to be converted into ice. The material in use now is liquid 
ammonia, known as spirits of hartshorn in the drug-stores. It 
is introduced iuto the macJiine from a cast-iron heater, vaporizes 
at 30 degrees below zero, and in this form is conducted into 
hollow iron plates, which are placed in a tank surrounded by 
water. The intense cold evolved rapidly freezes the water, and 
the vapour is returned in its circuit to the machine, whence it is 

f»umped into a reservoir, and by means of pressure returned to a 
iquid form, in which condition it again returns to the machine, 
is again vaporized, and performs the same service to an unlimited 
extent. A machine will make 100 tons per day at a cost of /I 
to gl dOc. per ton. Ice made by these machines is more dura- 
ble than that made by nature, for this ice is frozen at a tem- 
perature from zero to 5 degrees below. The ice is as pure as 
the Croton, aud none of the material used in its manufacture can 
come in contact with it, so that prejudice need not exist on that 
score. It can be made perfectly transparent by expelling the 
air from the water, or using distilled water, if such a course 
should be desirable. The pipes conducting and the chamber 
containing the material in use are so cold that they convert the 
moisture of the atmosphere into frost. By extendisqg those pipes 
and carrying them through chambers containing articles to be 
preserved, refrigerators can be constructed on any scale desired, 
and cars, and even the holds of ships, can be converted into re- 
frigerating chambers with the utmost ease. Meats can be 
brought fresh from Texas and landed in any Northern port in as 
good, if not better, condition than when killed and put on board. 
Meats can be purchased in that State for two cents a pound, and 
delivered in this city at a cost not exceeding a cent and a half 
per pound additional. — New York Tirtus. 

COD-IilTKB. OIL. 

Thb process of manufacturing tVe Co^-\Iv;wc C3r^^\.^QiN»s^ 
Cove, ^Newfoundland, is descxW^eOi as icMo^^^ Va vV^ S.t, 3oVA^ 
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Telegraph : — The livers of the cod are sold by the fishermen to 
the manufacturer of the oil at the rate of 24c. a gallon. On 
the average it requires 2^ gallons of liver to produce a gallon 
of oil. The livers are first carefully washed, and must be 
*' cooked" at once, while fresh. They are first put into a large 
tin boiler. This is plunged into a larger iron boiler filled with 
hot water, the water not bemg allowed to touch the livers, 
which are thus gently steamed till a quantity of oil is floating 
on the surface. This is dipped out and filtered through blanket- 
ing first ; then twice afterwards it is filtered through bags of 
moleskin. From the last filtration it comes out of a beautiful 
crystalline transparency, and without any unpleasant smell or 
taste. The oil is now poured into sixty-gallon casks and 
forwarded to the exporting merchant. The refuse is placed 
under screw presses and the remainder of the oil extracted. 
This is not refined, but sold as common cod oil, and is used 
largely on railways and for lubricating machinery. 

The cod-liver oil has gone up in price lately, owing to the 
immense demand for it in Europe. Last year 330 tuns of it 
were exported. Of the common cod oil, unrefined, 4,621 tuns 
were exported. So plentiful has been the catch of cod this year 
that in one factory 2,000 had been barrelled before the season 
was half through. The men who handle it get quite a liking 
for the oiL A little dog running about the premises laps it 
eagerly. 

The secret of making good cod-liver oil lies in the application 
of the proper degree of heat ; too much or too little will seriously 
injure the quality. Great attention to cleanliness is also neces- 
sary, the filtering- bags requiring to be washed thoroughly every 
day, and the troughs scrubbed out with great care. The rancid 
oil that is frequently met with is the produce of manufacturers 
who are careless about these matters. The best oil is made in 
the way above described ; and aU the many pretences about re- 
fining it and making it palatable, are, it is declared, mere 
moonshine, and either covers for adulterations, or such as 
deprive the oil of its medicinal properties. 



IMPROVED MODE OF OBTAININQ CA.ST0B OIL. 

Capt. H. a. Dubant, of Shepherd's Bush, proposes to treat 
Castor seeds in the following manner to obtain oil of a purer 
kind than that usually obtained : — The seeds to be treated are 
put into a shoot or feeder, which is so constructed and placed 
that as the seeds fall from it they come in contact with and are 
struck by blades or fans fixed on an axis having a rotary action 
communicated to it by motive power. By such percussive force 
the husks of the seeds are cracked and separated from the 
kernels, and the husks are winnowed ox Be^«-T^\^ I^qtcdl 'Cssfe 
kernels of the seeds by ordinary bloweis ox iaaa ^XXi«.^^\^^^ 
husking apparatus. The oil is then eapresaeA. iiQin ^<b "Vjsra!^ 
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in any ordinary way, and the oil so obtained is afterwards boiled 
in water, and the scum which rises to the surface is removed. 
The oil is allowed to cool and a quantity of bisulphuret of 
cnrbon is mixed with it to cleanse and clarify it. The pro- 
portion of bisulphuret of carbon to be used depends upon the 
quality of the oil, but generally about one gallon of the bisul- 
phuret of carbon to about one gallon of the oil will be sufficient 
After thus distilling the oil it is sometimes re-distilled upon 
concentrated potash, when sebacic acid and caprylic alcohol can 
be extracted as separate products, which may be turned to good 
account for useful and industrial purposes. The sebacic acid 
having a high melting point may be employed instead of stearic 
acid in the manufacture of candles, and if mixed with stearic 
acid the hardness or quality of the candles will be greatly im- 
proved, and they will resemble porcelain. By distilling castor 
oil upon concentrated potash, to obtain the sebacic acid and 
caprj'lic alcohol, a purer castor oil is procured with less time, 
trouble, and expense than is usual. — Mechanics* Magazine, 



SNUFF-TAKING A PREVENTIVE FOB BRONCHITIS OR CGNSrMPTION. 

Dr. John Murray has presented to the British Medical 
Association a paper, in which he declares that he has seen the 
progress of Consumption arrested by practising the habit of 
snuff-taking, which is equally efficient in the case of Bronchitis, 
Dr. Murray says — " By titillating the lining membrane of the 
nostrils, snuff acts as a powerful derivative and counter-irritant, 
and its use will tend to preserve the more important and sus- 
ceptible pulmonary mucous membrane from evil. The sneezing 
which succeeds the unaccustomed application of the errhine, or 
agitates even an old and seasoned nose when a new titillant is 
tried, and the cough which is induced when, by chance, some of 
the lighter particles get into the throat, may be of some avail 
in effecting the elimination of albumenoid matter (the precursor 
of tubercle) from the lungs, ere it has had time to fill the air- 
cells and minute bronchi, and coagulate, in like manner, as sea- 
sickness is believed to do. The majority of medical men, when 
recovering from a common cold, will take a pinch in order to 
' speed the going guest.' If good to expedite the departure of a 
cold, I have no hesitation in affirming that it will be better still, 
as an expedient in altogether preventing the catarrh, e.g.f if 
when on a journey you experience a succession of chills, in due 
time you may expect an attack of bronchitis, an infiltration of 
pneumonic, or tubercular plasma, or illness in some other form, 
each tending to reduce the powers of life, and consequently 
liable to set up consumption in those predisposed." 



A PHOTOGRAPHIC DISCOVERY. 

M. Bazin has made a curious discovery, ^\v\<^TM5t\ta the at- 
tention of photographers. The time Tec^Vxe^ iot \5cift «l.^eas>^l^ 
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of a plate is now very short, but if the authoi^s observations be 
good for anything this time may be diminished at least one- third 
by adopting the plan to be described. It will excite astonish- 
ment to learn that the plan consists in admitting to the camera 
light which does not pass through the lens. M. Bazin makes 
four holes in the front of the camera, and fits them with glass 
coloured by a solution of carmine in ammonia, behind which he 
places another piece of unpolished glass. These holes are un- 
covered at the same time as the lens, so that the red light falls 
upon the plate simultaneously with the image through the lens. 
According to the statement of the author the blacks and high 
lights are by this means much softened and the half tones greatly 
improved. The same effect is said to be produced if the sensi- 
tised plate be exposed to red light either before or after the 
picture be taken ; in the latter case, of course, before the image 
is developed. This is a matter on which it is impossible to 
express an opinion without experiments, and we must content 
ourselves by calling the notice of our photographic readers to 
the discovery. M. Bazin has tried other colours, but finds red 
to be the only one which gives satisfactory results. — Mechanics' 
Magazine, 



CABBON PHOTOGRAPHS. 

Mr. Pouxcy, of Dorchester, whose method of producing In- 
destructible Carbon Photographs we have on several occasions 
referred to, has illustrated one part of his process at the photo- 
graphic room in King's College. He takes a sfieet of paper 
smeared on one side with a mixture of bitumen of Judea and of 
some suitable oil pigment. This paper is damped on the back 
with paraifine, and is then exposed for about twenty minutes 
beneath a negative to the action of light. After this has been 
done the paper is transferred to a tray containing turpentine, 
which dissolves away the whole of the bitumen and of the pig- 
ment mixed with it, except those portions upon which the light 
has acted, and which, by this action, are rendered insoluble. 
The picture is developed by the action of the turpentine in dis- 
solving away the superfluous portions. The surface of the paper 
before it is covered with the pigment is rendered very smooth, 
and after the picture is taken it may be developed at any con- 
venient time. The paper, moreover, will keep without being in- 
jured by the action of any moderate light. Mr. Pounc^ also 
exhibited some photographs upon canvas similar to that used by 
painters, and which were obtained by applying the face of a 
paper photograph, obtained in the manner just described, to the 
face of the canvas, and passing both through the press. The 
pigment by this treatment adheres to the painted siurface of the 
canvas, and the paper is damped and then. remo'^^. "firs ^w^^^iOcjess. 
method the photographic image is impT^aaeA. xi^gQiii ^«r^ VJkisl 
paper, which is then coloured by broad laasae^^ oi o^^^icjiakfe ^s^o'Qct 
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ht'hind. The picture is next pressed upon canvas as before ; and 
finally, the paper is damped and removed, when the colours, 
shining through the detail of the photograph, give a coloured 
picture, which may then be finished by touching and glazing 
with transparent colours. Mr. Pouncy did not enter into a de- 
scription of his system of photographic lithography on this 
occasion. Several gentlemen commercially interested in the 
photographic art attended with the view of ascertaining how far 
Mr. Pouncy's bitumenised paper would be likely to supersede 
the paper and processes commonly employed in photography, the 
product of which is a fugitive picture, instead of one as per- 
manent as an engraving, and which Mr. Pouncy asserts his 
picture to be. 



RAProrrr of photooraphic action. 

It is estimated that l-27,000th of a second is sufficient to fix 
the solar image, yet this is a long time in comparison with that 
in which photographs are taken by the electric light. The ex- 
periments of Sir Charles Wheatstone have shown that the dura- 
tion of the illuminating spark does not exceed 1,000,000th of a 
second, yet a clear and distinct photographic image is obtained 
by a single electric discharge. By this means may be shown 
the real form of objects to which a deceptive appearance is given 
by their rapid movement. If a wheel on whose side any figitre is 
drawn in conspicuous lines be made to rotate with the greatest 
possible velocity, the figure will present to the eye only a series 
of concentric bands of different shades. Let it now be photo- 
graphed while in motion by the electric fiash, and the wheel will 
appear stationary, with the figure perfectly well defined. 



NEW LIGHT FOB PHOTOGRAPHEES. 

A New Light for the use of photographers has been proposed 
by Dr. Van Monckhoven, which is produced by introducing a 
mixture of the carbonate and chloride of magnesia into the oxy- 
hydrogen fiame. The lime light, though brilliant, is of a low 
actinic power, and the magnesium light, though of great actinic 
power, IS unsteady. It is asserted that by the substitution now 
proposed the good qualities of both the lime and magnesium 
lights will be obtained without their defects. 

eably photography. 

In the beginning of the present century, M. Charles, the great 

French physicist, in the course of his scientific lectures, used to 

produce, by the action of light on prepared paper, silhouettes, 

or black profiles. No record has hitherto been published of the 

method employed, a circumstance which has o^en been matter 

of regret. We recently learn t\vat "SIl.'BoxiVeia^^^aa&^itQaented 

to the libmry of the Trencli A-ca^em^ oi t\ie ^\«ii^«» >iJaft^^&S^» 
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of M. Charles. Amongst these papers are the MSS. of his lec- 
tures on physical . sciences. It is not improbable that these 
papers may contain some notes of the means which he employed 
in producing the portraits in question, which, at the time, were 
the great attraction of his lectures. The historians of pho- 
tography have always hoped to find in these writings the first 
step towards French photographic discovery. Wedgwood's ex- 
periments were brought before the Koyal Society in 1802. — 
Photographic News, 

LABGE LENS. 

The largest Photographic Portrait Lens ever made in this 
country is one of 10 J in. diameter, completed by Eoss, and now 
in the possession of Mr. Mayall, of Eegent Street. It is an 
achromatic lens of great power, and will take portraits of any 
size, from the smallest miniature up to very nearly life size. 
It is made of glass of the whitest description, and its size admits 
so large a volume of light that photographs covering a space of 
10 in. by 12 in. may be done in eight seconds. The lens renders 
in the photograph all that is seen in the optical image, and this 
so truthfully that the coarseness and exaggeration belonging to 
large photographs taken with inferior lenses are altogether absent. 
In the open air groups of 16 to 20 persons (each face about the 
size of a sovereign, and the whole picture 24 in. by 24 in.) can 
be taken with the short exposure of 10 seconds. The cost of 
manufacturing the lens was upwards of 200^., but it may be said 
to be worth its weight in gold. 



DETECrrVB PHOTOGRAPHY. 

Some years* ago, several scientific men in the United States 
endeavoured to show that a photograph of the impression re- 
maining upon the retina after death might prove a valuable aid 
in the detection of murder. The subject has been fully re- 
investigated by M. Vemois, and he has proved that before the 
body is quite lifeless all power of sight has left the retina, and 
that therefore this plan is of no value. 

CABBON IN STEEL. 

Mb. Hebman has read to the Chemical Society a paper " On 
the Determination of Carbon in Steel." Several samples of steel 
were analysed according to different methods, with the view of 
ascertaining which of the usual processes for determining carbon 
in iron is the most advantageous. A large number of careful 
experiments led to the conclusion that the direct burning of the 
iron in a stream of oxygen is the most expeditious and accurate 
method. 



172 THB teah-book of facts. 



Itattrral Pbtors* 

ZOOLOGY. 



MODIFICATIONS OF MANKIND. 

Professor Hcxlet has read to the Ethnological Society a 
paper " On the chief Modifications of Mankind, and their 
Geographical Distribution." After explaining those physical cha- 
racters which are of the greatest value in distinguishing the 
several modifications, — such as colour, character of hair, and 
form of skull, — the author proceeded to describe five distinct 
types of mankind : the Australioidy found in Australia, in the 
Dekhan, and formerly in the valley of the Nile ; the Negroid^ 
including the Negroes and Bushmen of Africa, and the Negritos 
of New Guinea, Tasmania, &c. ; the XanthochroiCi distributed 
through Iceland, Eastern Britain, Scandinavia, North and Central 
Germany, and extending through Eastern Europe into Asia as 
far as North-western India, and found also in North AMca ; the 
Melanochroic, located in an area situated between the Xantho- 
chroic and Australioid peoples ; and the Mongoloid^ a large and 
somewhat ill-defined group occupying Central and Northern Asia, 
the two Americas, and Polynesia. 



SUCCESSION AND CONTINUITY. 

A PAPER has been read to the British Association, " On some 
of the more important Facts of Succession in relation to any 
Theory of Continuity," by Dr. Cobbold, who said that for several 
years past the Biological Section had permitted, if it had not 
actually encouraged, the reading of papers on the thex)ry of 
natural selection. The facts he had selected for exposition were 
such as represented what might be termed the apparent chrono- 
logy of the organic series, or, in other words, the ascertained 
times of the coming and flourishing of the larger animal groups. 
A true conception of what was or ougjht to be understood by the 
expression " equivalences " — ^botanical, zoological, or geological 
— lay at the basis of a correct appreciation of the significance of 
the records of animal, vegetable, or sedimentary rock distribu- 
tion throughout all time. Further, he ventured to assert that 
the grandeur of the formative scheme of Nature, whether testi- 
fying to an evolutionary method of production or to a series of 
creative acts, few or many in number, could only be adequately 
realised by the naturalist whose powers of allocation and grouping 
enabled him to grasp the import of those relations. He then 
proceeded to deal with the facts of succession, describing the 
rariouB known groups, and, glancvn^ «i\. \5ci% \Mafc% ^i «sn^w and 
succession of the ]^\sLGQJita^.TCi^mxaA^^ fiA^^ 
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iShe record suggested was the rapidity with which the most 
divergent groups made their appearance. Of course, there was 
no real basis for an assumption of coeval creation. It might be 
held, on zoological grounds, that we ought not to separate men 
and monkeys, but retain them as one of the twelve under the 
ordinal title of primates. He adopted the division of the 
placental into twelve groups, not from any rigid belief as to 
their separate equivalences, but because they were not only suffi- 
ciently distinctive for practical purposes, and also formed on the 
whole perhaps the finest expression of grouping which science 
could at present afford. After dwelling at great length upon 
the succession of the various groups, he stated that as regarded 
the highest of all, the placental series, he would only say that, 
as he understood the doctrine, the strictest demand of the 
developement theory did not require, as was commonly sup- 
posed, a lineal descent as between bimana and quadrumaua ; 
but it was certainly held that either of these groups, as we now 
know them, might have been separately evolved from more 
generalised primatal types, the intermediary terms being pos- 
sibly connected by a long antecedent and far more generalised 
common progenitor. In that connexion the most advanced evolu- 
tionist must own that the assumedly missing tertiary primatals con- 
stituted a great and natural bar to the popular acceptance of the 
theory of descent by natural selection. On the other band, there 
was a multitude of considerations which seemed to him to outweigh 
all the data thrown into the anti-continuity side of the balance. 

STONE IMPLEMENTS. 

Sib John Lubbock, F.K.S., has read to the British Association 
** Remarks on Stone Implements from Western Africa." Con- 
sidering that at the present moment the great continent of Africa 
is, probably, the most backward in civilisation, it is somewhat 
remarkable how deficient it is in stone weapons ; that being, no 
doubt, owing to the great abundance of sands containing iron, 
and the facility with which that metal is obtained. This in- 
frequency and almost entire absence of stone implements has 
been alluded to on various occasions by those who have felt it to 
be a difficulty with respect to the fact of the use of stone having 
in all cases preceded the use of iron and other metals. But 
although implements of stone are of rare occurrence in Africa, 
still they are by no means altogether unknown. Some spear- 
heads were exhibited to the meeting from the Cape of Good Hope. 
The first stone implements from that locality we owe to Mr. 
Busk. These were sent by Mr. Deal, the Inspector of Education 
in Cape Colony, and they are remarkably similar to the spear- 
heads which are found in Europe and elsewhere. In Egypt, also, 
stone weapons of a very simple character have been found ; but 
from Soutiiem Africa nothing has been rece\\^ tK'&\. onv^^ \Ak 
called an arrow-bestd. Sometimes smaW 8\,oii^ vai'^<&'Q;i*&\v\& «x^ 
eaJJed arrows which the author thought, not ^otXk'^ oi^^^v^sxs^^ 
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The truth is, a sarage is yery carefal indeed in the manner in 
which he manufactures his arrow-heads. It has probably taken 
him a day, or a day and a half, to get near his game ; and it 
would be very provoking to him to miss his aim from any de- 
ficiency in the form of his weapon. It is, therefore, great 
economy of time on his part to devot« a considerable portion of 
it to the manufacture of arrows which will be tolerably true. 
Therefore, perhaps, scarcely sufficient caution is used in calling 
sniiiU stone implements arrow-heads. Again, a very common 
type of stone implement found in Europe, the scraper, does not 
appear to be abundant in Africa ; and the specimen from thQ 
Cape of Good Hope is the nearest approach to the type which has 
como from that part of the world, and yet it is not at all a 
typical specimon. Stone implements of rough flint have also 
been found in Mount Sinai, and a specimen was shown, found by 
Mr. Freeman, at Wady Ithm, in the Syrian district, on the road 
to Petra. But the specimens to which it was most desired to call 
attention have been sent over by Mr. Reade from Western 
Africa, that gentleman being engf^ged in scientific research in 
Africa at the expense of an enlightened m«^rchant, Mr. Swanzy. 
It is true that implements of this character have been sent to 
Europe before, but they were very few, and did not attract much 
notice. These were obtained at some feet underground, in 
sections exposed by the river, near Accra. There are several in- 
teresting points in Mr. Reade's letter which accompanied them ; 
one being the idea that these stones are thunderbolts. We know 
that is a notion which exists almost all over the world — from 
Western Europe to the far distant regions of Hindostan. That 
they may be employed as charms, and also as medicine, is a very 
general notion. The depth at which these stones were found 
must not be taken as evidence that they were of great antiquity ; 
neither are the superstitious notions connected with them evi- 
dence in that direction. One of the axes from the African col- 
lection was put in contrast with a tray of other axes, from all 
parts of the world, in order that attention might be called to 
that which has indeed been commented on before, but yet which 
is of such interest that it cannot be repeated too often — the 
extreme similarity of these primitive implements. There were 
examples from New Zealand, North America, Chili, English, 
Irish, and German specimens, from Spain, British Guiana, South 
America, from the river Amazon and Australia. That common 
type, therefore, may truly be said to be found all over the world. 
Besides the ordinary type, there was a wedge-shaped, thick and 
very rounded form, not so widely distributed. A quartz pebble, 
which had a hole carefully drilled through it, had been used pro- 
bably as an ornament. Considering the abundance of ores of 
iron in this African district, and the facility with which they 
could be smelted, and metal obtained, it is probable that these 
stone axes belong to a time before \Vie "ftaXVvfe^ oi \K\« ^lace be- 
came acquainted with the art o£ smeWim^Via^* 
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PHILOSOPHY OF BULIOION AJfONO THE LOWEB BACES OF 

MANKIND. 

Mb. E. B. Tylob, in a paper read to the Ethnological Society, 
taking the doctrine of spiritual beings as the minimum defini- 
tion of religion, the author described it as Animism, a term 
that fits with the theory put forward that the conception of the 
soul, as recognised by the Lower Kaces, is the* starting-point of 
their Religious Philosophy. Such a soul, combining the ideas 
of ghost and vital principle, explains the phenomena of life, 
disease, dreams, visions, &c. This idea is extended to animals 
and inanimate objects, which are considered to have .souls 
capable of appearing after their death or destruction. On the 
analogy of the body atid soul the actions of nature are explained 
by the animistic theory as worked or controlled by soul-like 
spiritual beings. An immense number of these beings are held 
to be actually human souls or manes. To such spiritual beings 
are ascribed the phenomena of disease, especially epilepsy and 
mania. Similar in nature, though different in function, are the 
spirits of trees, rivers, &c. Thence the savage polytheist rises 
to expanded conceptions of greater deities — sun, moon, heaven, 
earth, &c. At an early period he separates the functions of 
favourable and harmful spirits, causes of good and evil, and 
thus Dualism is rooted deeply in the religions of the lower 
races. The culminating conception of a Supreme Deity is well 
known to many of these races. Their conceptions of souls and 
spirits, having on the one hand their connection with the 
evidence of the senses and the action of nature, and on the 
other hand showing close relation with the philosophy of 
civilised religions, furnish a most important key to the develop- 
ment of animism in the world at large. 



ABCHITECTUBB OF THE HUMAN BODY. — THE JAW. 

Db. Humphby, in a recent lecture, explained that the move- 
ments of the lower jaw are governed by the action of a very 
large and powerful muscle, which covers a very large portion of 
the side of the skull ; it reaches to the temples, and at its upper 
part spreads upwards over the side of the head like a fan. It is 
the presence of this muscle which makes it unpleasant work to 
eat a hard biscuit with a tight hat on the head. In the skeletons 
of human beings and all other animals except the badger, when 
the soft ligaments and parts joining the bones together have de- 
cayed away, the bones always fall asunder, but the lower jaw of 
the badger is so hinged in the skull of the animal that it does 
not fall out of its place when all the soft parts of the head have 
decayed away. When speaking of the chest he said that the fact 
that the place of the heart is more to the left of the centre of 
the chest than to the right, seems to have a tendency to drive 
more blood to the right side and right arm lYvan ^Q^i\.^ ^^^'^- 
wise be the case, so this may have sometVimgX^ ^om^KiT^^^.- 
hdndednesg. 
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ABCHITECTUBB OF THE HUMAN BODY — THE HAND. 

Db. Humphbt, in his lecture, has remarked on Grains- 
borough's celebrated picture, " The Blue Boy/' as a wonderful 
example of the works of the Human Hand. He said that there 
is no yerj great structural difference between the hand of man and 
that of other animals, its power being derived from the directing 
brain. He then commented on the great and free range of 
motion possessed by the hand and arm, referring to the admira- 
ble joints at the shoulder and elbow, and the provision made 
for rotation, pronation, and supination. He next described the 
structure of the fingers and thumb, each having its peculiar struc* 
ture and independent movement, yet all enabled to combine for 
clasping and similar actions; and he especially noticed the 
thumb as the most powerful, it being sometimes termed half 
the hand. Among his illustrations the Professor referred to 
the natural position of the pen in writing, and the consequent 
practice of writing with thick down strokes and thin up strokes, 
and from left to right, adopted by the most civilised nations. He 
also commented on the number of the human digits as the foun- 
dation of our numerical system; and, after comparing the hoofs 
of various animals — including the horse, ass, ox, two-toed 
sloth, rhinoceros, hippopotamus, and elephant — he suggested 
tliat their differences were due to the cleavage or budding of a 
central digit, and that the number of digits in man was the 
rosult of the development of the middle finger by division. He 
next described the provision made in the hand for sensation and 
touch by the little cushions placed at our fingers' end, containing 
nerves, and the fine broad nails evolved from the cuticle to give 
firmness. In regard to sensation, he adverted to the shaking of 
hands as a mark of friendship, and the pressure of the hand as 
a sign of affection in life and in the dying hour. In conclusion, 
the Professor made some remarks on the difference between the 
right hand and left, and expressed his opinion that the use of 
the former in preference to the latter is based upon natural 
causes, which he explained. 



ABCHITECTURE OF THE HUMAN BODY. — THE FOOT. 

Db. Humphby, in his sixth and concluding lecture de- 
livered at the Eoyal Institution, began by commenting on the 
groat importance of our feet, as the foundation of the human 
edifice, and on the combination in them of strength and lightness, 
whereby they are so well adapted for our firm support and easy 
locomotion. In commencing the description of parts of the foot, he 
adverted to the size as being strictly proportional to our height^ 
and he then contrasted its structure with that of the hand, which 
IB formed for more free and independent movements. The re- 
markable works sometimes executed \>^ \kfc ioot alone, such as 
those by a painter at Antwerp, V\ie YTQiQ«.sQx ^e^lerc^^ \» "viask 
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lateral action of the toes, rather than to capabilities resembling 
those of the fingers; and after pointing out the peculiarities 
which had led to the classification of the extremities of animals 
into hands, paws, and feet, he said that man alone possesses a 
perfect foot, and he alone is able to plant it firmly upon the 
ground. The Professor next considered the various parts of 
the foot, dilating on the beautifid arch and the formation of the 
heel, and the provision made for the elasticity required in the 
m^orements of walking, ascending, and descending ; and after 
stating that it is not natural for us to alight on our feet verti- 
cally, said that when this occurs by accident serious results often 
ensue. He then alluded to the beautiful apparatus required for 
the motions of the feet, and the admirably harmonious combina- 
tion of muscles, ligaments, and nerves which give to our limbs 
and feet so much of an automatic character. After saying that 
a perfect foot is one of nature's rarest gifts, and very difficult to 
maintain, the Professor adverted to its deformities and diseases, 
some of which proceed from the unnatural conical shape given 
to our shoes ; and he especially alluded to the consequences of 
wearing high-heeled boots, which deprive us of one of our dis- 
tinctive advantages over animals, and which, by throwing all 
our body out of equilibrium, produces the ungraceful " Grecian 
bend." In speaking of the ankle joints he said that it is the 
finest piece of mechanism in the human body, and has to perform 
the hardest work. 

TEBSBSTBIAL AND MASI17E FAUNA OF MAGELLAN AND WESTEBN 

PATAGONIA. 

Ds. B. B. Cunningham has read to the British Association 
apaper beginningwith the Mammalia : The existence of the puma, 
two species of ox, a mephitis or skunk, an otter, the sea-lion, 
the fur-seal, the guanaca, a species of deer, and a variety of 
rodents, were recorded from the Strait. No marsupials were met 
with in Patagonia proper, but a small opossum, not uncommon 
in the neighbourhood of Concepdon, occurred in the island of 
Chiloe. The Baptores comprised two species of vulturidse, 
the turkey-bustard, the condor, seven species of falconidse, and 
four of strigidse. Among the more interesting of the remaining 
land-birds were a humming-bird, a paroquet, and two species of 
woodpecker. But one true reptile, a small lizard, was recorded 
£rom the Strait of Magellan ; but on the west coast of Patagonia, 
amphibia were found as far south as lat. 51^, and these consisted 
of two species: one, the Hylades leptopua, discovered by Mr. 
Darwin at Valdivia ; and the other the type of a new genus 
named by Dr: GKinther Namophryne. About twenty species of 
fish were obtained. Eeference was made to two new genera, 
Mamea (family Lycedidae) and Psammobatis (family Baiadse). 
The Invertebrata were then passed in review, Wid XJife xasst^ \s^- 
teresting fera^ remarked on. Regarded aa a. -svVicAft, ^^ i^^^'sw 
oTthe Strait and Western Patagonia appeaxE \;ci \i^<Q»% \ft *^^ 
Cbiliaa tjpe. m. 
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TfAiriffAT/t FROM CHINA AlTD 7APAK. 

Mr. R. Swinhob has commimicated to the Zool^cal Society 
a catalogue of the Mammals of South China dnd l^rmosa, wita 
notes upon the various species that he had observed during his 
numerous travels in those countries ; a second communication 
from Mr. R. Swinhoe contained a list of birds collected by Mr. 
C. Collingwood during a cruise in the seas of China and Japan, 
with notes by the collector. The collection was stated to 
embrace examples of thirty-three species, amongst which were 
several of rare occurrence. — AtheruBum. 



NEW ANIMAL FBOM QUEENSLAND. 

A COM MTTNiCATioN to the Zoological Society has been received 
from Mr. G. Krefft, containing the description of a new and 
remarkable animal, allied to Lepidosiren, recently discovered in 
the fresh-waters of Queenslsind ; Mr. Krefft referred this ammal 
to the genus Ceratodus of Agassiz, proposing to call it CenUodut 
Forsteriy after Mr. W. Forster, its discoverer. — Rid. 



BRANCHIAL SYSTEM. 

At the Academic des Sciences M. Dumeril has read a paper 
upon some ancillary organs of the Branchial System found in 
some species of the Ray tribe. These consist of folds of mem- 
brane supported by cartilage and they are situated at the hot* 
tom of the mouth. Their function is to retain the water and 
thus aid in the complete oxygenation of the blood. — Ibid, 



BRAIN OF EDENTATA. 

M. Camille Dareste has made some new observations cm 
the brains of Edentata, and points out that they support his 
theory ; that the extent of convolution of the brain in the species 
of a natural group is in the ratio of the total size of the animal. 
Thus he finds that the convolutions in the brain of the Mylodon 
and the Megatherium are far more developed than in the brains 
of the comparatively diminutive sloths of our day. — Ibid. 



PEDIGREE OF THE HORSE. 

Professor Huxley, at the Royal Institution, has given a 
discourse on the palseontological evidences of the progressive 
development of the Horse from inferior ancestors. He began by 
stating that the theory of the evolution of species, as propounded 
by Mr. Darwin, after much opposition, had become the leading 
doctrine maintained by the chief scientific men in the world. 
The doctrine of the conservation of force and that of evolution 
were the two scientific marks of the nineteenth century — the 

former being firmly established, t\ift o\\i6c noX. c^lta so surely. 

The evolution theory, he said, Tea\A ui^xi ^ilSKt^^ ^^^i^ssss*— s^^ 
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origin of living matter from matter not living, the production of 
new species from a common stock by natural selection, and the 
historical evidence of animals succeeding each other in ac- 
cordance with the principles of the theory. The evidence 
regarding the first point is still very unsatisfactory, and that of 
the second not yet perfectly conclusive ; but the third, for a 
long time the weakest, had become the strongest, and is now, as 
it were, the headstone of the comer, since the rocks have revealed 
to us various transitional forms between past and present 
animals. After adverting to the lecture on Feb. 7* 1868, in 
which he demonstrated, ^m palaeontological evidence, that ages 
ago creatures had existed who were neither perfect birds nor 
reptiles, but partook of the nature of both, and that the former 
had been probably evolved out of the latter, he described the 
mode of obtaining good conclusive historical evidence, and then 
proceeded to the sutgect of his discourse. In the first place, he 
commented on the beautiful symmetry of the structure of the 
horse as being specially adapted for special work and the sum- 
mit of perfection as a running-machine. He then noticed some 
of the special peculiarities which distinguish it from ordinary 
quadrupeds — these being the fore limb, the hind limb, and the 
teeth. The ulna and rsidius, the two distinct bones in the arm 
of man and most quadrupeds, in the horse are fused together, 
and he possesses only one of the five digits — ^the middle one, 
with its nail, being represented by the hoof, all the rest being 
rudimentary, in the form of slender splints. A similar confor- 
mation occurs in the hind limb ; and the teeth are very complex, 
comprising ridges, pillars, bone, and cement, admirably adapted 
for ihe mastication of suitable food. In the embryo horse the 
remains of the ulna and the rudiments of the lost toes are more 
distinct ; and horses have been sometimes bom with extra toes, 
of which a specimen is to be seen at the College of Surgeons, 
and in a living South American pony now at the Victoria Docks. 
According to Uie theory of evolution, the Professor said that 
the £Eicts suggest that the horse has gradually attained his per- 
fection as a running-machine by the abolition of useless parts 
and the development of others ; and this notion has been sup- 
ported by palseontological evidence. The remains of the horse 
and ass abound all over Europe in geological strata of ver} 
remote antiquity, the latter part of the miocene epoch, long 
before any indications of man appear ; and Dr. Falconer, while 
exploring the Sewalik Hills, in the Himalayas, found that in 
the deposits of the middle part of that epoch the place of the 
horse had been taken by another genus named the hipparion, or 
"little horse," and in the lowest miocene and upper eocene 
strata by another creature, the anchitherium or hippatherium. 

Professor Huxley then referred to diagrams representing the 
anatomical specialities of these creatures, which led him to thft 
conclusion that they constitute the txue Ameajge^ ol isi<^^tcv 
hones, the hipparion being the interiiiedia.\,Q «\;a:^<& \>^\>^«a'^^^ 

M2 
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two, this opinion being founded on the eyidence of the rudimen- 
tary toes, more distinct uhia and radius, and less complex tooth 
structure. Having expressed his conviction that an authentic 
pedigree of the horse had been so i&r established, the Professor 
referred to the probability that the plagiolophus, a three-toed 
creature partaking of equine and ruminant types, found in the 
upper and middle eocene strata, was a still earlier ancestor, and 
that this was also a descendant from a five-toed family. In con- 
clusion, the Professor said that, if this doctrine had been made 
out for the horse, it must hold good for all cases. Espedal 
reference was made to the researches of M. Gkiudrey in Attica. 



THB AyOORA. 

Thb Sydney Exhibition had a pen of Angora goats, which ob- 
tained a great deal of attention. The Sydney Hemld says : — " We 
hope to see further interest taken in angoras, as it appears now 
only one enterprising colonist can be found who is really prose- 
cuting their culture. There are vast tracts of miserable country 
which might be turned to profitable account by depasturing 
goats. The hair is sold in England at prices varying from 1^ 6a. 
to 3«. and 4«. per pound, and the fine quality is mudi used in the 
manu£9U!ture of silks for mixing purposes, thereby strengthening 
the fabric ; also in the manu&cture of the Cashmere shawls, so 
generally admired. The angora goat is extremely hardy, and 
very prolific. The kids make excellent mutton, and their man- 
agement is easy. They require shearing twice a year, and yield 
about 2lbs. a head at every clip. The well-bred angora is covered 
with fine silky hair all over the body, sides of the head, and 
back, and in addition is generally judged by the absence of 
kempy or coarse hair. The fleeces of ^oung animals are the most 
valuaole in quality. The pen exhibited showed considerable 
merit, especially the ewe, but the fleece shows evident misman- 
agement in its culture. The skins properly dressed make 
beautifld mats for carriages, and the leather is superior to 
common goatskin." 

THB MOTION OF THB WINGS OF BIBD8. 

The remarkable discovery made by Mr. Pettigrew in 1867, 
that the wings of all animals are twisted upon themselves, and 
that they twist and untwist during their action, has quite 
recently been confirmed by Professor Siarey, of the College of 
France. This gentleman has experimentally demonstrated ihe 
character of the air-path of the vibrating wing, and has shown, 
as Mr. Pettigrew has already proved, that the wing during its 
oscillations describes a figure of 8 track, which, in hoiiiontal 
motion, becomes converted into a wove track. Mr. PettigraVs 
discovery and Professor Marey's demonstrations are of great in- 
tereat to aeronauts. 
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THE OBEBE. 

A FINE specimen of the Grebe was shot near the confluence of 
the Wye and Severn, about two miles from Chepstow, in February 
last. The grebe is classed by Linnaeus among the genus Colym" 
bus, of which the guillemots and divers are likewise families. 
The grebes are without a tail, have a strong, straight-pointed bill, 
a long neck, with body depressed and thickly covered with soft, 
shining plumage ; the wings are very short, and appear incapable 
of sustaining any lengthened flight. The principal characteristics 
of the grebe, according to Linnaeus, are the lobate feet, consist- 
ing of four toes each. The plumage of the breast is well known, 
being extensively used and in great request as an article of 
female attire. This bird is rarely seen in England, and the above 
(so far as is known) is the only instance of its having been met 
with in this neighbourhood. 



THE GOLDEN ORIOLE. 

Several Golden Orioles having lately been observed and killed 
in the Land's End district, has induced a Correspondent of the 
Times to plead for the preservation of this beautiful bird, which 
the writer has had many opportunities of observing in a wild 
state in France, and of testifying to the beauty of its plumage, 
the richness of its song, and the utility of its habits. 

The golden oriole comes to us from the Continent every year 
as a summer visitant, and generally makes its appearance in 
small parties about the end of April or beginning of May. 
In size nearly equalling the thrush, the male bird may be 
recognised at once by his bright yellow body and black wings ; 
the female is more sombre in appearance, her prevailing tints 
being green and grey. 

The song is wonderfully clear and musical, reminding one oc- 
casionally of the blackbird, and yet differing from it remarkably. 
The nest is unlike that of any other bird which builds in this 
country, being placed in the fork of a bough, the two twigs 
which comprise the fork passing on either side of the nest, 
which is, as it were, lashed to them with long grass, and depends 
between them. The eggs, as large as those of the thrush, are pure 
white, with black spots on the larger end. During the time the 
young are in the nest the old birds feed them incessantly with 
insects, and a male oriole has been seen in an oak wood feeding 
his mate as she sat upon her eggs with caterpillars which he 
inKKUght to her at intervals from the neighbouring oaks. 

Now, as the writer doubts not whatever that the golden oriole 
wluch visits us so regularly every Spring would rest here if unmo- 
lested, it is a matter of great regret that it should not be allowed 
to do BO. Apart from the beauty of its plumage and 80Il]^^ tVv& 
good which a few pairs of this bird wo\x\.d do vn. Tv.d.^va.^^^<J^5bsv- 
tation of caterpillara in the Spring slioxdd. ineva^ iox \X.\Jo^^'t<2k- 
tectlon which it deserves. 
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OKNITHOIiOGICAL OXTTBAGES. 

The Proceedings of the Yorkshire Naturalists Club contain an 
account of a number of rare birds shot in the neighbourhood of 
York during the past year. A pair of the Fuhnar petrel, a bird 
common at St. Elilda, but rare on the English coast, app^ured at 
Scarborough, perhaps trusting in Mr. Sykes's Act: they were 
soon at a bird-stuner*s shop. The turtle dove, which is rarely 
seen north of the Humber, was shot at Hunmanby. The merlin, 
the little tern, and other birds whose extinction seems imminent 
in England, make up the list. The addition of rare birds to col- 
lections is supposed to advance the study of natural history, but 
in reality only adds to our knowledge of skins. It is much to be 
wished that provincial ornithologists would do more in the way 
of observation and less in the way of making collections. — 
Athenaum, 

THE VULTURINB GUINEA.-F0WL. 

In the year 1834 the late Msgor-General Hardwicke desciibed, 
at one of the meetings of the Zoological Society of London, a 
very remarkable species of G-uinea-Fowl, peculiar in having the 
head and greater part of the neck devoid of feathers, and with- 
out any caruncles, and in the possession of long ornamental 
hackles surrounding the base of Uie neck and breast. The spe- 
cimen described had been procured by Captain Probyn, in some 
part of Africa, and at that time belonged to the collection of the 
United Service Museum. It was subsequently %ured by Mr. 
Gould, in his beautiful work called Ico7ies Avium, For many 
years the vulturine guinea-fowl was only known to naturalists 
from this unique specimen ; but recently, and since the eastern 
coast of Africa has been more thoroughly explored, it has been 
discovered that this bird is by no means uncommon on the 
southern part of the Somali coast, and in the adjacent parts of 
Continental Africa. Dr. John Kirk, the well-known companion 
of Dr. Livingstone in the Zambesi expedition, who has been 
lately resident at Zanzibar as Acting Consul, has communicated 
several notices upon this guinea-fowl to the Zoological Society 
of London, of which he is an active correspondent. In one of his 
letters he says that it seems to be common at Lamoo, a port 
situate on the east coast of Africa, in about 2 deg. S. lat. The 
officers of H.M.S. Sj/ria^ when lately there, saw several in the 
market, but used them for the table, not being aware of their 
great rarity. More recently, Dr. Kirk has succeeded in secur- 
ing for the aviaries of the Society a living female of the species. 
This fine bird was procured at Brava, on the southern part of 
the Somali coast, just to the north of the Equator, and was con- 
veyed, along with a collection of other animals presented to the 
Zoological Society by Dr. Kirk, "by tiie steamer Malta^ through 
the Suez Canal, to Marseilles, -uiider \>\ie "kiiA c«t^ ^i ^^-^Xam. 
Mackenzie. — Ultcstrated London Netius. 
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MEW PHEASANTS AND HOBNBILLS. 

The collection of liying Pheasants belonging to the Zoological 
Society of London has just been enriched by the arrival of fine 
examples of the males of two new species, of which Mr. Sdater 
has read a paper, whence we extract the following par- 
ticulars : — 

"In October 1869, Dr. T. C. Jerdon, the well-known Indian 
naturalist, addressed to me a letter from Shillong, a new sani- 
tarium on the Khaysa Hills, in Upper Assam, stating that he 
had obtained in that neighbourhood a skin of atragopan distinct 
from either of the well-known Indian species, but which he 
believed might be Temminck's tragopan, from China. He had 
also seen a living example of an Impeyan pheasant, from the 
Mishmi Hills, which he considered to be probably new to 
science ; and this he proposed to call the Lophophorus Sclateri. 
This letter was accompanied by an inclosure upon the same sub- 
ject, for publication in the Ibis. In a subsequent communica- 
tion. Dr. Jerdon informed me that, in the interests of the Society, 
he had begged of Major Montagu, of the Bengal Staff Corps (the 
fortunate possessor of the new Impeyan). the living bird in ques- 
tion, and also an example of the so-called Temminck's tragopan, 
in the same gentleman's possession. These he had forwaided to 
Dr. Anderson for transmission to the Society. Dr. Jerdon like- 
wise stated that, since he last wrote, having had an opportunity 
of consulting authorities, he had convinced himself that the 
tragopan was distinct from the Temminck's tragopan ; and, in a 
notice sent to the Journal of the Asiatic Society of Bengal, he 
had proposed to call it Blyth's tragopan (Ceriomis Blythii). 
. The new Impeyan is at once distinguishable from the well-known 
or common Impeyan pheasant of the Himalaya, as also from the 
more recently cQscovered Lhuys* Impeyan of Sechuen, from 
well-marked characters. The sides of the head are widely 
naked, and covered with bright blue skin. The top of the 
head is covered with short curly feathers, of a bright green ; 
and there is no appearance at all of the remarkable crest, 
whence the genus Lophophora has derived its name ; the general 
plumage is velvety black, glossed with green above, and a cop- 
pery hue on the nape and wings ; the lower back and upper tail 
coverts are pure white, with some longitudinal black striped 
straight streaks. The tail feathers are dark chestnut, terminated 
with white. These latter characters readily distinguish the 
present bird from the two other known species of Impeyans; 
and there can be no doubt that it forms a third species of this 
splendid group of pheasants. Not less readily distinguishable 
from its congeners is the tragopan, which Dr. Jerdon has named 
Ceriomis Blythii or Blyth's tragopan. Amongst the described 
species of the genus it most nearly resembles Cabot's tragopan, 
being in the lower part of its middle of a. newcV^ \3av\&3rB!L<5R\!S'Qs.^ 
Bomewhat like that species, and not di8tliie>i\"5 oc^AaX^^, ^Vx^X^^ 
three other members of the genus. It ia,\i0^e^«t>^.^^i^'t^*^'^'' 
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niscd at first sifht by the splendid golden-yellow of the naked 
face and throat. 

The Hombills are a family of birds which inhabit the tropics 
of Asia }4nd Africa, dwelling in the deepest jungles and forests, 
and feeding principally upon ripe fruits. They are Tery re- 
markable for the large size and curious forms of their beaks, 
which vary much in the different species, and attain hnge pro- 
portions in some of them. In most of them, also, the feet are 
very singularly formed, the three toes in front being joined to- 
gether for some distance from the base, so that it is almost im- 
2)os8ible for them to make much progress on the ground, while 
they are thus especially adapted for an arboreal life. For many 
years it was supposed to be almost impossible to keep these 
handsome and attractive birds in a living state in this country. 
But recently, the proper mode of treatment having been dis* 
covered, the 2kx)logical Society of London has succeeded in in- 
troducing several of the largest and finest species oif the group as 
permanent denizens of the aviaries in Regent's Park. Amongst 
those at present in the Society's gardens are particularly notice- 
able a pair of the large concave-casqued hombills, which have 
now been in the collection six years, besides examples of several 
other ornamental species. To these an important addition has 
just been made in the shape of three hombills. The large 
figure in front represents a white-faced male, the black femsde 
of the plait-billed hornbill (Buceros Plicatus), and a female of 
the slender hornbill (Buceros Gracilis). These three birds have 
lately arrived from Sumatra and Malacca, where they were 
taken as nestlings from the forest-trees in which they were bred 
in the previous summer. — lUtistrated London NewSt where the 
above specimens are engraved. 

THE SWALLOW. 

A ooBBESPONBENT of the TiTJiea writes : — " On the passage from 
China on board HerMajesty's ship2>on^a/, upon August 2 7t£, when 
in 9 degrees north latitude, and 19 degrees west longitude, about 
260 miles off Sierra Leone, I observed a flight of six Swallows flying 
about and resting on the ship. As there had been no strong 
winds to blow them off the land, I concluded they were en route 
from Africa to America, or vice versd. On the 28th I caught 
one ; he was in good condition, and voided a quantity of white 
natural coloured faeces, so apparently was not long from land ; 
therefore I inferred that the party were crossing from Africa, 
that being the nearest coast, and I was confirmed in this opinion 
from my captive showing no signs of fatigue, such as swallows 
exhibit after a severe flight. I found the adventurous voyageur 
to be our mutual friend Hirundo Rusticay whose family is so 
familiar to English homes. 
" They continued following and roosting upon the ship for 
Beveral days and nights, during wYiick tVav^ \ ^v^x^Sft.^ l\\ftm 
narrowly, as I was very curious to aace^:^vtt^>:^^^^i^^.^«^^^^ 
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there being no flies about the ship. They spent their time in 

* hawking' over the waves, pretty much "the same as they would 
on shore, but I never saw them touch the surface. On August 
3rd curiosity got the better of humanity, and I killed one and 
held a post mortem on him. Very different indeed was he from 
the first one ; he smelt like a sea bird, his tail was draggled and 
covered with greenish yellow faeces, his feathers were becoming 
rough, and he felt clammy and sticky, and a miasma of guano 
pervaded him. 

** Upon August 4th the remainder of the flight had disappeared, 
having traversed with us a distance of 1,022 knots ; when they 
left we were going 10 knots on a strong * north-east trade,' and 
I have no doubt they reached America in 20 hours, as a trip of 
1,300 miles is a mere bagatelle to birds able to fly 50 knots an 
hour easily, with a strong wind behind them ; possibly instinct 
warned them to stay by the ' floating island ' until it blew strong 
enough to waft them across the Atlantic. 

" I see no reason why at sea they should not be supposed to 
eat the Ocean Fly and Crustacea, which must form the food of 
the petrel, a bird similar in shape and form and flight to the 
swallow. Many afiirm that they cannot take flies on the water ; 
but as not only myself but others have seen them do it frequently 
on ponds, that does not hold good, as surely they can do the 
same on the sea. I certainly did not see them do so in the 
neighbourhood of the ship, but what they did beyond that I 
cannot say. 

" VirffU says : — 

* Ant argnta lacns circmnvolitayit himndo,' 

• The twittering swallow skims the dimpled lake ; ' but the brave 
and dashing way in which these tiny birds navigate the air and 
make long and rapid passages across the ' wide, wide ocean,' is 
worthy of the ackniration of a nation of sailors." 

A paper has been read to the Zoological Society by Mr. K. B. 
Sharpe, " On the Swallows (Hirundinidse) of Africa:" thirty-eight 
species of swallows were enumerated ; thirty were peculiar to 
the continent of Africa, and two to Madagascar and the adjacent 
islands ; two species are common to India and Africa, and the 
remaining four are migratory throughout the Palsearctic and 
Ethiopian regions. 

Professor Q-iebel, of Halle, has made a thorough investiga- 
tion with regard to the food of the swallow. He examined the 
alimentary canal in forty-six full-grown birds and in seventy- 
three young ones. Of the latter, more than half had been fed on 
insects alone, the stomachs of the others contained, besides 
invects, a few fruit-stones. 



RABB FISH. 

Tbofsssobs Panceri and De Sanctis .\iave'sm\XiercL«ci^\TA.«t«^^cs^ 
paper on the anatomy of the rare fish., t\ie CepHal<ypteTa GrvAynvo-i 
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entitled " Sopra Alconi Oigani della Cephaloptera Gioma.'* In 
their remarks upon the brain of this fish, they observe that it is 
not only to be placed in the first rank of the class of fishes, bnt 
that it IS snpenor to the brain of reptiles, and assimilates itself 
to the brains of birds. 

SALMON CULTUBB. 

Thb operations for the artificial propagation of Salmon at the 
Stormontfield breeding-ponds have in 1870 been carried on with 
gre&t vigour. The ponds have been stocked with abqut 465,000 
salmon ova, which exceeds the number deposited in any former 
year by about 100,000. In consequence of the long-oontinued 
frost, the hatching process was somewhat retarded. The opera- 
tions at Mr. Buckland's Museum of Economic Fish Culture, 
South Kensington, have so far been successful. Although on a 
much smaller scale than the Stormontfield ponds, thousands of 
fish are annually hatched by Mr. Buckland in the Horticultnial 
•Soeiet/s Gardens. This year the eggs deposited were in healthy 
condition, and within the past fortnight several have been 
hatched out. The varieties of ova which were deposited last year 
consist of salmon, trout, great lake trout from lake NeufchAtel, 
American trout, and salmon from Nuningue. Upwards of 80,000 
eggs of the great lake trout from Switzerland have been received 
during the past year by Mr. Buckland, and have been distributed 
by him to stock lakes and ornamental waters in various parts of 
England. 

A MONSTER SALMON. 

Mb. Buckland writes to the TiTnes as follows : — " Mr. Charles, 
of Arabella-row, Pimlico, fishmonger, kindly sent for me this 
morning to examine the largest salmon of modern times. I have 
seen this magnificent fish weighed ; he just touches the scale at 
70 lb. ; his length is 4 ft. 5 in. ; girth, 2 ft 7-2 in. He was 
caught in the Tay by Mr. Alexander Speedie, the well-known 
tacksman of Perth. The capture of this grand fish proves the 
soundness of the doctrine I have always endeavoured to promul- 
gate among salmon conservators — * Preserve your kelts.* These 
kelts when going down the river are worthless for food; they will, 
however, return from the sea bright as new silver, and excellent 
' food for the people,' having cost nobody a sixpence for their 
keep, as in the sea they live upon sand-eels, lug-worms, and the 
fry of sea fish. Thus this fish (which probably went to the sea 
in February, 1868), now returns (as Mr. Charles has informed 
me) worth at wholesale price 9^. 128. 6<2., or the price of three 
veiy good sheep. In 1851 the late Mr. Yarrell examined a fish in 
Mr. Charles's shop that weighed 68 lb. ; but he was a Dutchman. 

I have been permitted to take a cast of this magnificent Tay fish. 

I hope shortly to place lli© cast *\ii ton ''ilbaAwiTsv^^ Eoonomic 
Fish Culture/ at the HoxticuUuial Gta.A©T^,1L«ii««\^Qtir 
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Mr. Bnckland also describes another large salmon caught in 
the Thames, and which he saw at Gravesend. " This," he says, 
" is a true salmon — salmo salar ; it weighed 23 lb., and measured 
39 in. in length, and 22 in. in girth. It was caught on the 18th of 
April in a sprat net at ebb tide by a fisherman in the lower part 
of Gravesend Eeach. This beautiful fish has but few of the 
black X marks upon the back ; the cheeks and sides are unusually 
bright and opalescent. The general shape is rather elongated. 
The question arises as to whether this is a Thames-bred fish. It 
must have been hatched somewhere ; the nearest salmon rivers 
to the Thames on the South are the Itchen, Test, and Avon, in 
Hants ; and on the north the rivers falling into the Humber. I 
do not think this fish came from any of these rivers. I am afraid 
to venture a hope that it is one of the salmon which Mr. Pender 
and myself have been breeding and turning out for the Thames 
Angling Preservation Society during the last seven years. This 
may possibly be the case, except that its history in the grilse 
state is unknown. Finally, it may have come across the Channel 
from the Ehine, for it has the general appearance of a Dutch 
fish, except about the head. Anyhow, I am glad to be able to re- 
port its arrival in the Thames, as it is a good omen for the future 
salmonisation of this noble river, though, doubtless, it will be 
called by some (as its predecessor three years ago was profanely 
called), * the annual nuisance.' " 



MONSTEB SCOTCH SALMON. 

In one particular the Salmon season of 1870 in Scotland has 
been very remarkable. In no previous year have so many heavy 
fish been brought to land, and if the season has not been very 
productive in regard to the quantity of fish taken, it certainly 
has been remarkable in regard to the number of large fish which 
have been captured. The preservation of kelts has, no doubt, 
been the chief cause of the increase in monster fish. From the 
Tay district we learn that both loch and river have yielded an 
extraordinary number of large fish this year. Salmon ranging 
in weight from 26 lb. to 30 lb. have been very numerous, while 
the capture of salmon weighing upwards of 60 lb. has not by 
any means been an uncommon occurrence. In Mr. Buckland's 
Museum of Economic Fish Culture at South Kensington there is 
a cast of a salmon which was caught in the nets below Newburgh, 
in June last, which turned the scale at 70 lb. ; while a gentleman 
landed in March last, with rod and line, on the Stanley water, a 
splendid salmon of 61 lb. Besides these monsters, fish of the 
following weights were taken in the Tay district this year : — 
651 lb., 66 lb., 62 lb., 60 lb., 48 lb., 42 lb., 39 lb., 38 lb., 36 lb., 
and several others, ranging from SO lb. to 35 lb. Many of the 
Bet fisheries on the upper portions of the Tay suffered consider- 
ably from the drought. The middle andlo^wet BX«iX]\OTk»^V<y««^^x^ 
did prettjr well, and several of the tacksineii atftTe^OTXA^\ftV«N^ 
Juid H successful season. The angling Bea&oii on \?cl^T^'^ ^■ev.'Si^'^^'^ 
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t>f the worst on record. During most of the year the water was 
very low, and although salmon were not scarce, they were very 
Hhy, and would not rise to the fly. On the Tweed the fishing, 
iHjth l>y rods and nets, was very poor. As on most other riyers 
throughout the kingdom, want of water more than anything else 
was the chief caufle of bad sport. A good number of large fish, 
ranpng in weight from 30 lb. to 40 lb., were, however, taken in 
tho Tweed during the past year. The accounts from the river 
Forth are more satisfactoiy ; the season is reported to have been, 
on tho whole, productive. The lower fishings all did well (some 
stations yielding more fish than in any former year), and 
although the summer fishing on the upper waters fell consider- 
ably below an average, the spring fishing was good. This river 
hIho produced some fine fish this year, the two largest weighing 
56^ lb. and 50 lb. On the Dee and Don the season has been a 
good one. — Abridged from the Times. 

FBOOS. 

The Echo du Luxembourg states that the exportation of Frogs 
from that country to France has increased considerably of late. 
Upwards of 200,000 were sent in three weeks by one dealer, and 
on one day 30,000 were sent by the same person. They are sent 
principally to Kheims, Nancy, and Paris. A thousand &ogs 
fetch 13 francs (10«. bd.\ and weigh 60 kil., or about 1 cwt. No 
duty is charged by the French custom-house on frogs. At 
Kheims, 25 pairs of frogs' legs can be bouglit for 60 centimes. 
The autumn and spring are the best times of the year for frogs. 



CARP AND nrOAD. 

M. DucHBMiN has discovered that the mortality which took 
place annually in early spring among the Carp in a French fish- 
pond was occasioned by Toads. An enormous toad gets upon the 
head of a carp, and sits there with its feet applied to the eyes of 
the fish. A fim, causing blindness, grows upon the eyes of the 
carp and part of its head, and death soon ensues. The same 
circumstance has been often seen in England. 



AUSTRALIAN LEECHES. 

The Melbourne Argus states that a large consignment of Leeches 
went to England in April by the steamship Somersetshire. It 
appears that some parts of Australia abound with leeches, and 
those which frequent the Murray river have a good repute for 
biting freely and leaving no inflammatory wound or mark behind ; 
they are said to rival the speckled leech of Northern Europe. 
Measures were taken some time ago by a Melbourne firm for the 
eonaeTVAtion of the Murray leeches; and their contracts with the 
fishermen in the Murray district iox Vh© "^^vaX. %«aAQ.\i «n£«Rdftd 
half a million. But the interco\oma\ ^lemMi^ \^ ^Nxn^i^x. ^ojaa^^^ 
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the supply. The leeches sent to England were packed in boxes 
of soft clay, made to resemble as much as possible the muddy 
bottom of the river which is their ordinary resort. It is said 
that the prime cost of leeches sold in Europe must exceed two 
millions sterling per annum. 

TO DBSTBOT ENSSCTS. 

It is proposed to use hypophosphoric acid in agriculture for 
the destruction of insects. M. Stanislas Martin especially advo- 
cates its use against the Phylloxera vastatrix, which is so inju- 
rious to the roots of vines. 

NKW OENUS-ACABBLLTTS. 

P&OFBssoB Wbstwood has made to the Entomological Society 
some observations on minute Acari, found in the unopened 
buds of black currant-trees, and possessing only four legs, and 
another species which forms small pustules on the leaves of pear- 
trees ; these, with a third form described some years since in 
France, he regarded as constituting a distinct tribe of the &mily 
Acaridse, and must at all events be placed in a separate genus, for 
which he proposed the name Acarellus. 



ZOOTX)OICAIi LBGElfDS. 

" When an erroneous notion is once put in the form of an 
illustration to a scientific work, the tenacity with which it 
remains unaltered is wonderful. No matter how absurd, it is 
copied over and over again. In Prof. Gervais's recent EUfnens 
de Zoologie, a work intended to be an official school-book for 
France, there are surprising instances of this. In an illustration 
of the nidification of the flamingo, that bird is represented 
straddling on a tall, conical nest of mud. This is an old and 
often refated fable. We have few observations on the incubation 
of flamingoes, but it is certain that, like all other birds, they sit 
upon their nests with their legs bent under their body, in which 
position the length of those limbs is no inconvenience whatever." 

We quote the above from the Athenaum, wherein also is 
noticed the repetition by M. SonreVs Bottom of the Seat trans- 
lated by Elihu Kich, the Zoological part of whidi is poor 
throughout, and often erroneous, "repeating the fable that the 
Paper Nautilus uses its dorsal arms as sails, and the arms are 
talked of as membranes, though any museum specimen would 
show them to be muscular. M. Sonrel fixes the number of teeth in 
sharks at 130, whereas they are by no means definite in number. 
The electric eel and the electric ray are called * depositories of 
thunder ' — a peculiarly unfortunate description ; for, notwith- 
standing their powers of giving shocks, they do not even make a 
crackling sound ; then the stories of the combat of the sword- 
fish and the whale, and that of a wounded cadi^ilot d\«^x^\!L% 
a Bhark 16 feet long, are hard to swallow J^ 
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BOTANY. 

AyiMAL Ain> PLANT LIFB CONTRASTED. 

Dr. Maxwbll T. Masters, in a lecture at the Royal Insti- 
tution, considers nutrition, as showing that the most important 
difTeronce between Plants and Animals consists in the latter 
being able to dissolve and digest in their tissues solid ingredientSy 
while plants can assimilate food only in the liquid and gaseous 
states. Plants, however, can form albuminous matters from the 
constituents of air, water, and ammonia, while animals can do 
80 only by feeding upon organic substances. The assimilation 
of gases by plants, Dr. Masters says, has only an approximate 
relation to respiration, and is really a process of digestion. 
Carbonic acid or dioxide, ammonia, and watery vapour, are ab- 
sorbed by the green parts of plants under the influence of sun- 
light ; the carbonic acid of tne atmosphere being decomposed, 
the oxygen set free, and the carbon retained. This process is 
intimately connected with the presence of chlorophyll, the green 
colouring matter of plants, which possesses many analogies with 
the colouring matter of the blood of the higher animals, iron 
being a necessary element in both liquids. The respiration of 
plants, going on by day and night, resembles that of 5tTn'tnft1p [q. 
all essential points ; and though, in some respects, plants as well 
as animals render air impure, yet they in turn purify the air, 
through the power of liberating oxygen possessed by chloro- 
phyll ; while those plants or parts of plants that are not green 
compensate for their pollution of the atmosphere by acting as 
scavengers. The circulation in the lowest plants and animals 
was shown to be of the same nature, but to be widely different 
from plants in the higher animals, who possess a heart and a 
distinct circulatory system. Another marked distinction betwe^i 
animals and plants consists in the adaptation of different organs 
to fulfil the same functions being found in a much greater 
degree in plants ; of this the tendrils of climbing plants are 
striking examples — these being sometimes modifications of the 
leaf, stem, flower-stalk, and even of the petals, yet fulfilling the 
same functions. Another distinctive peculiarity of plant4S is the 
development of bud structures, and especially of bud variations, 
termed "sports" by gardeners. Illustrations of these were 
referred to, and remarks were made by Dr. Masters on the causes 
assigned, such as the dissociation of hybrid characters, reversion 
to some ancestral state, or progression to some new type. He 
then alluded to grafting, stating that the effects of the stock on 
the scion and of the scion on the stock were greater and of more 
importance in plants that on any that has yet been observed in 
similar cases among animals, and referring to striking examples 
of grafting or hybridisation furnished him by Mr. W. Paul, Mr. 
Ldingf and Mr. "Wills. In conclusion, he alluded to the essential 
unity of the vital and pbysicaV iorciea, wv^ \« their dependence 
on One Supreme Intelligence. 
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KUSHBOOKS TBT7B AUD FALSE. 

An extract from a new book, Every-day Objects ^ descriptive of 
the means of recognising the true Mushroom from the fsdse, the 
edible from the poisonous, will, we conceive, be useful : — " The 
true mushroom as it developes itself ruptures the ovoid wrapper, 
or Tulva, leaving the remains entirely at the base of the pedicel, 
while in the false mushroom the dSbris of the vulva are found 
not only at the base of the pedicel, as in the real Agaric, but 
even upon the red surface of the pileus itself. These are the 
^Hiite irregular warts characteristic of the Amanita, but wholly 
wanting in the Agaricus. Then, there are two Amanitas — the 
ATfumita mtLscaria^ or * fly agaric,* and the Amanita amastica, 
or, as the English botanists call it, Agaricms CasaretiSj the im- 
perial mushroom." To this we would add the sweet, delicate 
odour of the edible mushroom, which contrasts with the scent- 
less, dangerous fungi, or the poisonous cryptogam, possessing a 
dull, heavy smell. The inexperienced, we hold, should not risk 
their lives for the sake of this delicacy ; but if the extract we 
have quoted be carefully observed, we consider there will be 
little danger in mistaking the true from the deleterious mush- 
room, and less liability to error with its consequent danger to 
life. — Medical Press and Circular. 



TEA CULTIVATION IN INDIA. 

The Cultivation of Tea in Eastern India commenced about 
40 years ago, and originated in the discovery of the indigenous 
plant in Assam in 1830. Thence it was introduced into Cachar 
and Daijeeling, and so on into the hills of the north-west, where 
the first crop of tea obtained in 1843 in Kumaon was so success- 
ful as to lead to further extension of the Government plantations. 
When Lord Dalhousie visited Kangra in 1852 he authorised the 
establishment of an extensive plantation at Holton, which in 
1860 produced 29,3121b. of tea, that yielded an average of 2s. 
per lb. when sold by public auction, and 3*. 4J(^. by private 
sale. This plantation has now passed into private hands, seed- 
lings having been given from it gratuitously year by year. All 
the chief plantations now flourishing are situated in the lower 
plopes of the snowy range of Chumba, at elevations of from 
2,500 ft. to 5,000 ft. above the sea. They are 19 in number, 
the area of the largest being 8,708 acres, the area actually under 
tea cultivation 2,635 acres. The gross aggregate produce in the 
season of 1868 was 241,332 lb. of tea, the average produce being 
91*6 per acre, and the average price realised by sale 2s. 2d. per lb. 
The cost of production and manufacture on a plantation which 
produces about 190 lb. or 2001b. per acre may be set down at 
1 8. per lb. The small area actually under cultivation is said to 
be a healthy sign, for the last official report remarks that " it l^ 
the too rapid formation of extensive xinma.iiai;ge^\b ^^\.'d2u&'e»^'!^ 
hjts led in some measure to the disastiouB Te&\\\.\j& oi Wd^ <sq^\s^- 
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tion in parts of Assam." The four markets for the sale of Kangra 
are the London, the local European, the local native, and the 
Central Asian markets, of which the fourth is by far the most 
profitable. Umritsur is the great mart for the tea supply of 
Upper India and Central Asia, and there is an easy route, vid 
Jamoo and Cashmere and Ladakh, and the Eastern Provinces 
of Central Asia vid Cabool, to the great Central Asian marts of 
Herat, Kliiva, Bokhara, and Samarcand, and vid Kurrachee to 
the ports in the Persian Gulf. There are only two Kangra 
plantations now in the possession of the Gt)vemment, and these 
will be sold at a favourable opportunity, the experiment of in- 
augurating the cultivation of tea in India having been now fully 
accomplished. — Tifnes, 

THB OOFFEB-PULNT. 

Tub leaves of the Coffee-Plant are now proposed as a substi* 
tute for tea. They are found to contain more caffeine than the 
coffee-berry, and in Sumatra the natives cultivate the plant for 
the leaves. When cultivated for the beny, the ooffee-plant re- 
quires a certain elevation above the sea ; but when cultivated 
for the leaves, it may be grown anywhere within the tropics 
where the soil is suitable. 

GHINCHONA. 

The range of growth of this plant is being rapidly extended. 
During the Indian Mutiny the enormous price given for quinine 
at Bombay and elsewhere in that presidency proved the import- 
ance of cultivating the Chinchona plant in that country, and 
efforts in this direction have since been attended with remarkable 
success. A new variety, yielding a larger percentage of quinine 
than any species yet analysed, has been discovered by Mr. 
Broughton, the quinologist to the Madras G-overnment ; and it 
is said to have been raised £rom seeds collected in the Loxa dis- 
trict of the Andes. About 4,000 chinchona-trees have lately 
been planted in the island of St. Helena, and as the climate is 
specially favourable and the inhabitants skilfid in the manage- 
ment of the trees, there is no reason why this place of call for 
many of our vessels should not, in this way, supplement usefully 
her somewhat scanty revenues. The epidemic at Mauritius in 
1867 showed sufficiently the importance of cheapening quinine 
at home and abroad in every possible way. — Lancet. 



MOTIONS OF PLANTS. 

Bonnet proved that if the under part of leaves be placed 
upwards the leaf wiU gradually turn back to its natural posi- 
tion. M. Duchartre has proved that the same phenomenon takes 
place with the caps of mushrooms. When they are compelled to 
grow their heads downwards, t\ie^ iotm a. «\iai^ bena in the 
stem, a Jittle below the cap, bo aa to Vmi^ \3tka\xs«w^\i.^\\!Xft\\fc 
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natural position. M. Buchartre remarks that this fact contra 
diets the theory which attributes the direction taken by the 
organs of plants to their weight. 



THE SBNSrriTB PLANT. 



M. Bbbt has been making experiments with regard to the 
action of greeti light on the Sensitive Plant. In a few days this 
light has the effect of darkness, the plant ceases to be sensitive, 
and finally dies. — AthentBum, 



the yabnish tree. 

The beautifiil Black Varnish which is so much admired the 
world over is the production of a tree which grows wild in Japan 
— ^and China as well. It is cultivated in plantations, and is so 
much improved by the treatment it receives, that a cultivated 
tree affords three times more of this valuable product than the 
wild one. The tree has some resemblance to the ash, with 
leaves shaped like those of the laurel, of a light green colour, 
and feels downy to the touch. It is of no great beauty, but is 
valuable as the source of a very lucrative manufacture. 

These trees are capable of supplying the varnish when they 
have attained the age of seven or eight years. The varnish is 
gathered in the following manner : — About the middle of summer 
a number of labourers proceed to the plantations of these trees, 
each furnished with a crooked knife and a large number of 
hollow shells, larger than oyster shells. With their knives they 
make many incisions in the bark of the trees, about two inches 
in length, and under each incision they force the edge of the 
shell, which easily penetrates the soft bark and remains in the 
tree. This operation is performed in the evening, as the varnish 
flows only in the night. The next morning the workmen pro- 
ceed again to the plantation ; each shell is either wholly or partially 
filled with the varnish ; this they scrape out carefully with their 
knives, depositing it in a vessel which they carry with them, and 
throw the shells into a basket at the foot of the tree. In the 
evening the shells are replaced, and the varnish again collected 
in the morning. This process is repeated throughout the summer, 
or until the varnish ceases to flow. It is computed that the fifty 
trees, which can be attended by a single workman, will yield a 
pound of varnish every night. When the gathering is over, the 
varnish is strained through a thin cloth loosely suspended over 
an earthen vessel. — American Engineer, ^ . 

^ GINGILIB plant. 

The Gingilie (Sesamum indicum) is said to be an AMcan plant, 
and is supposed to have been introduced to the We^t l^^^'^\s^ 
the neg^roes. It is now pretty generally ^Btet\\sv3L\^, wA \w "Owc^ 
coantaj it thrives admirably in the "Ne^etai TSjaXa.'w^^a* ^^\kv<^. 
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The plant is cultiyated for the seed, which yields a fixed oiL 
The method adopted in Ceylon of expressing the oil is rather 
primitive, and consequently it possesses an unpleasant flavour, 
and a brown, muddy colour. If properlv prepared, the oil would 
form a very good substitute for sweet oil. The best method of 
preparing the oil is as follows : First, steep the seeds repeatedly 
in cold water, or boil them for a short time, till they are divested 
of the reddish-brown colouring matter contained in the epidermis 
of the seeds ; then, when the seeds have become perfectly white, 
dry them in the sun, and express the oil in the ordinary way. 
The seed yields from 40 to 44 per cent, of a pale, straw-coloured 
oil. When thus prepared, the oil is perfectly devoid of smell, 
and may be used for extracting the perfume of the jasmine, 
tuberose, camomile, and yellow rose. To effect this, one weight 
of the flowers should be added to three weights of the oil in a 
bottle, which should be corked and left in the sun for forty days, 
when the oil will be impregnated with the perfume of the flowers. 
The gingilie oil is soluble in alcohol, saponifies with alkalies, 
solidifies by nitric acid, and combines with the oxide of lead. 
The gingilie oil is highly esteemed by Egyptian belles for its 
properties of cleansing the skin, and of imparting to it a bloom 
and lustre, and also of preserving the beauty and gloss of the 
hair. In Ceylon it is used for similar purposes. The negroes 
also use the seeds for making a sort of beverage something like 
coffee, by roasting the seeds and infusing them in water. The 
commercial value of the oil, in England, is 40/. per ton. — Jaffna 
News. 

m'boondoo PLAirr at oaboon. 

Ik a paper addressed to the French Academy of Science, MMi 
Eabuteau and Peyre have given a description of a plant which 
grows in the vicinity of the French settlement of Gaboon, and 
which the natives call Mboondoo, They had gathered it them- 
st'lves in a moist soil, in the neighbourhood of the river Como, 
at 30 leagues from the frontier. It is very difficult to procure, 
because the sorcerers of the country concoai the plant with great 
care from the profane, so that its properties are still in a great 
measure a mystery. The roots vary in thickness between three 
centimetres and one (a centimetre is four-tenths of an inch) ; their 
length varies between 60 and 70. Their rind, whether fresh or 
dry, is reddish outside and a vivid red within ; the root itself 
is mere hard wood. Both this and its bark are exceedingly 
bitter; their infusions, even when considerably diluted, still 
retain this taste to a high degree. They yield abundant preci- 
pitates even when treated either by iodide of potassium or phosphe- 
molybdic acid ; whence it may be concluded that they contain at 
J past one, if not several, alkaloids. The effects produced upon 
animals may be briefly stated as follows : — ^When a very weak 
dose is injected under the skin oi ai^o^,^i^afe^^awi wsi^ produces 
constraint in the limbs, a sort oi powX^sva, ^>D:\On. Y6«^«a\3e. Siws. 
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creatare from leaping pasily, and makes it craw like a toad. Bat 
notwithstanding this substance does not act like woorali, since 
the power of muscolar contraction is not impaired when the 
operator excites the nerves. With a dose of three milligr., the 
extract, introduced under the skin, after causing the constraint 
alluded to, brings on tetanic convulsions when the animal is 
touched, or the table on which it lies is struck with the hand or 
otherwise. Nevertheless, the creature does not become rigid as 
when poisoned with strychnine ; and if it has received a weak 
dose, it will recover in the course of a few hours when put into 
water. Hence it might be concluded that the poison is rapidly 
eliminated from the animal economy. — Galignani, 



OBBASB TREE. 

In China there grows a tree known as the G-rease Tree. It is 
said that large forests of this vegetable lubricant are to be found 
there, and they form a source of a considerable local traffic. This 
tree not very long ago was imported into India, and it is said 
that the experiment of cultivating it there has proved quite suc- 
cessful. In the Punjaub, and North-western provinces generally, 
it grows as rapidly and as vigorously as in its native soil. 



CHINBSB OBAFTINO. 

A VEBY peculiar method of grafting is practised in China. In 
spring the young shoots of the chrysanthemum are inserted into 
the stalk of the ai plant (wormwood ?), by making an incision, 
cross shaped, in the stem of the latter, and binding the two 
tightly together with a piece of bast or hemp. After the incision 
has been properly bandaged, a flower-pot is put over it, bottom 
downwards, the plant passing through the hole in the pot, which 
does not rest on the ground, but upon four bricks placed under 
it, about six inches high. Earth is then put into the pot, and 
the plants gradually unite, taking root at the same time in the pot. 
As soon as ihe chrysanthemum flowers, the stem of the ai is severed 
immediately under the pot, and the whole is removed from the 
nursery to the garden or verandah. The grafting " strengthens " 
the chrysanthemum, which would otherwise produce but a very 
poor flower. The method is most ingenioui^ and the plants seem 
to unite very readily. — Notes and Queries on China and Japan, 



POMOLOGY. 

M. Andre Leboy, of Antwerp, is engaged on a Dictionary of 
Pomology ; three large volumes are ready, and treat of pears, 
apples, quinces, service trees and medlars. Two mor6 volumes 
will complete the work, one of which will treat of «toi\i^irQJ*&^ 
the other of grapes and miscellaneouB ficmYE. 'Sa.^Sjy «^w2«s» 
of firait 18 treated in an elaborate way, and V> Wi^xasA^ q»1\\» 

N2 
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culture 18 prefixed a history of its culture (besides several types 
of each variety, 915 varieties of pears are described), and each 
description is accompanied by a woodcut. 

SIIJL AND SXJXFLOWBBS UK ICAUBrTIUS. 

We gather from the last Annual Report of the Eoyal Society of 
Arts and Sciences of Mauritius, that they had received a com- 
munication from the " Silk Supply Association," asking whether 
Silk could be grown in the island, and laying down as a priseiple, 
that wherever the mulberry-tree will grow, there silk can be 
produced. The Society referred the question to a committee, who 
report unanimously that, " not only can the mulberry be culti- 
vated and the silkworm reared in Mauritius, but that an esta- 
blishment founded on certain principles (which they indicate) 
would implant the industry of the silk-grower on a firm basis in 
the island." The committee feel so confident of success, that they 
offer to take the management of the establishment; and we 
notice that a specimen of silk grown in Mauritius, and reeled 
more than twenty years ago, was valued at 30«. a pound in the 
London market last January. 

Another plant, the Sunflower {Helianthus annutis) is to be 
cultivated, and seeds have been distributed among persons willing 
to undertake the task. It is popularly believed that plantations 
of sunflowers tend to improve local chmates, by neutralising the 
effect of marsh air, and checking the liability to intermittent 
fever ; and in some parts of Holland and the South of France 
the growth of sunflowers has been encouraged as a means of 
sanitication. The same motive has led to the experiment now 
making in Mauritius, where some of the planters remark that, 
apart Scorn all other considerations, the seeds of the sunflower 
yield a valuable oil, and are much relished by poultry. 

A climbing plant known to botanists as the Tdfairia (or 
Joliffia) Africana, was formerly abundant in Mauritius, but has, 
for some as yet unexplained reason, completely disappeared from 
the island. The plant being useful as well as ornamental, 
growing to a great height and bearing seeds which yield a rich 
sweet oil, is to be reintroduced; and at the request of the 
Governor, Sir Henry Barkly, a supply of seeds has been forwarded 
from Zanzibar by Dr. Kirk. — Atkenaum, 



BBITISH AND FRENCH BBETBOOT SUGAR. 

Mr. James Caird, with a communication to the TimeSy dated 

November 14, 1870, has sent a sample of the Sugar made by Mr. 

Duncan this season at Lavenham, in Suffolk, from Beet grown by 

the farmers in that neighbourhood. It brought the highest price 

in the market for sugar in crystals. Mr. Duncan was then con- 

vertiDg into sugar a^ut 400 tons of roots a week. 

This was the third year oi t\ie X&Ne>ii\i«xa^%fc\«r3,'Madof the 

growth and manufacture of "EngUaYi \)fce\TOO\. fe>xeax wi ^a. ^swsA.^ 
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rable scale — a scale equal in extent to that of Continental sugar 
factories. The analysis of the roots in both previous years had 
shown the quality to be satisfactory, but chemical and mechanical 
means for fully extracting it proved defective. There have been 
many other difficulties inseparable from a new undertaking, in- 
experienced hands not being the least, but perseverance and the 
exercise of great intelligence have triumphed, and the successful 
introduction of a new and most profitable agricultural industry 
into England has been accomplished. Mr. Duncan has now 
satisfied himself that the growth and manufacture of beet sugar 
can be carried on in Suffolk with quite as much success as in the 
north of France. 

The total value of the syrup produced in one week is 960/. The 
expenditure, including cost of roots. Government duty, and 
working expenses, does not exceed 6601. So there is a handsome 
balance for interest of capital and profit, besides the value of the 
refuse pulp sold, and thus returned to the land for cattle food. 
The roots are, no doubt, richer in sugar this year than usual ; 
but, on the other hand, sugar is very cheap. 

"Broadly stated, the conversion of the roots into sugar has more 
than doubled their value, though bought from the farmer at a 
price more remunerative to him than any other article he pro- 
duces. The land is not impoverished, as nearly the whole of the 
feeding properties of the beet are returned to it to fatten cattle. 
The whole available surplus labour of an agricultural parish 
receives indoor employment in the sugar factory, during three 
or four months of the slackest time of the year, and at good 
wages. Capital is profitably employed, and trade of. all kinds 
in the neighbourhood benefited, while the general supply of sugar 
is augmented. 

This opens a large question. If, in the southern and eastern 
counties, we can grow beet sugar as profitably as in the north of 
France, we can compete — as France has successfully competed — 
with cane sugar from any quarter. To what extent would it be 
prudent, with our present limited experience, to anticipate the 
successful application of this new industry in England ? 

Mr. Campbell, of Buscot Park, in Berkshire, is conducting on 
a great scale a similar experiment, so far as the growth of the 
sugar-beet is concerned, but with the ultimate intention of being 
able to convert the root either into sugar or spirit, as may at the 
time be most profitable. The weight and quality of the sugar- 
beet grown on his estate this season cannot be surpassed. Thus, 
in Berkshire as in Suffolk, the soil and climate have proved 
* equally suitable. There is no appreciable difference in the 
climate of the counties adjoining these, and we may therefore 
reasonably assume that, on all soils on which mangold is now 
advantageously grown in the counties from the Wash to the 
English Channel, sugar-beet may be gradually iutxodvwtwl. "^^yw 
it 80 happens that two-thirds of the entwe 8ucxeA;^<b o^ tmvtv^jS^^ 
in the United Kingdom are grown in tlieBQ sovxt^ti^Tii «2(A ^^^^vKt^ 
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counties. There is as yet no means of judging how much further 
the limit may be extended. It is veiy likely that the south- 
eastern counties of Ireland may be found suitable. 

And here a very important consideration should not be over- 
looked. The farmer will run very little risk by trying the ex- 
periment as a grower of beet, for Dr. Voelcker has clearly shown 
by analysis that one ton of English sugar-beet is equivalent in 
nutritive qualities, as cattle food, to 1^ ton of common mangold. 
Therefore, if the farmer cannot deal with the sugar Victor, he 
can use the beet with the same advantage for cattle food, as, 
though the crop is less bulky, his 20-ton crop of beet will be as 
nutritive as the 30-ton crop of mangold. 

About 200,000 acres of mangold are grown annually within 
the area above indicated. One-fourth of Uiis, if applied to sugar- 
beet, should yield 60,000 tons of sugar, or about one-tenth of the 
present consumption of the kingdom. This would seem a not 
very remote result of more extensive trials, and when attained 
the further progress would be rapid. But, as a warning, it did 
not pay Mr. Duncan either the first or the second year, and he is 
no ordinary man. He combines in a remarkable manner busi- 
ness capacity with chymical and engineering knowledge. These, 
with further experience carefully soue^ht on the Continent, and 
that within his own factory at Lavenham, have led him to an 
entirely successful issue in the third year. But the business is 
quite new in this country, and men are not yet educated to it. 
Enough, however, has been done to show that success may be 
anticipated by those who can bring to it a like command of 
capital, skill, and perseverance. 

In the Chamber of Agriculture Joumcd it is remarked : — A 
favourable season has proved what might have been known 
before and long ago from experience, that both the climate and 
a great portion of the soil of England are quite as well adapted 
to the cultivation of the sugar, or Silesian beet, as well as all 
other kinds of roots, as any part of the European continent; 
and that with careful cultivation the percentage of sugar will 
be quite as great as in either France or Belgium. Professor 
Church, of the Royal Agricultural College at Cirencester, has 
taken up the subject in a spirited manner, and is throwing light 
upon it in a course of lectures delivered before the Cirencester 
Chamber of Agriculture. His lecture at the October meeting of 
the Chamber bore upon the feeding properties of the pulp of 
beetroot rather than on the cultivation of the plant ; and he 
showed by the results of analysis that one ton of the pulp is 
equal in feeding power to a ton and a half of the gross roots and 
to two tons of the common mangold wurzel. This is on account 
of the large proportion of albumenoids contained in the sugar- 
heet, as well as other nutritive substances. This statement cor- 
responds with the experiments of Dr. Voelcker, as recorded in 
the Journal of the Royal il^ricultural Socwt)| oj "Efn^lauoJ. Pro- 
fessor Church also ascertamed. "by a.XLa\'s%\% VJaaX* ^ioa \i^\ss»\. 
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grown upon the College Farm contained from 12 per cent, to 13*5 
per cent, of sugar, which is quite equal to what is produced in 
any part of the Continent, and superior to most, where, how- 
ever, the manufacture is carried on successfully. 

Mr. George Ellis has sent to the Times an analysis made by 
Dr. Voelcker of several samples of sugar-beet grown this year in 
the county Kilkenny ; this being the second year Mr. Ellis has 
had the experiment tried in that locality. The best result last 
year was 10*91 percent, of crystallisable sugar, the best this year 
14*81. When it is taken into account that 6 per cent, for spirit 
and 8 per cent, for sugar will pay the manufacturer, we may 
fairly say that our two years* experiment has proved the power 
of growing sugar-beet in Kilkenny fit for a manufacturer to deal 
wifli. Mr. EUis concludes with a passage from Dr. Voelcker's 
letter, which accompanied the analysis : — " I question much 
whether better and richer sugar-beets have been grown this 
season in the most favoured beetroot districts of Belgium or 
France." 

The annual value of the raw sugar made from beetroot in 
France now exceeds five millions sterling.. The total number of 
J>eetroot sugar factories on the Continent now amounts to more 
than 1,800, turning out the enormous quantity of 611,000 tons 
of sugar per season. In the year ending 1867 no less than 
65,000 tons of beetroot sugar were imported into the United 
Kingdom; or, in other words, we paid continental makers 
1,600,000^. for a commodity which, it is believed, we could just 
as well have produced ourselves. Beetroot sugar is successfully 
competing with cane sugar in the London and other English 
markets ; and probably a remission of the Customs and Excise 
duties would have no other effect than to increase the consump- 
tion of beetroot sugar, and render its manufacture more profitable 
than it already is. 

TBEES OF CAXIFOBNIA. 

Pbofessor Brewers read to the American National Academy 
of Science at the recent meeting a paper on the distribution of 
the forest vegetation west of the Rocky Mountains. He showed 
that forests in California are fewer than in the east. They are 
altogether north of San Luis Obispo, and lie on the west flanks 
of the coast ranges and the Sierra Nevadas. Pine, spruce, fir, 
and cedar constitute the bulk of the forests. There are 60 
species of conifers in California, all peculiar to the country. A 
long account was given of the big trees, the largest of which was 
said to be 91ft. in circimiference, 260ft. high, and probably 1,400 
yecurs old. The statements of the age of these trees have in some 
instances been grossly exaggerated. — (See Notable Things of our 
own Time.) 
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(Stologg anb SP^intral0g5. 



OKOLOOICA.L SYSTEMS AND BNDEMIC DISEASES. 

A PAPKR on this subject has been read tx> the British Associa- 
tion by Dr. Moffat. The writer shows that the soil has an 
intluence on the composition of the cereal plants grown upon it, 
and on the diseases to which the inhabitants are subject. The 
district in which he practises consists geologically of the carbo- 
nitVrouH and new red sandstone or Cheshire sandstone systems. 
The inhabitants of the first are engaged in mining and agricultural 
ocoupations, those of thelatter in agriculture. Ansemia, with goitre, 
is a vrry prevalent disease among those living on the carboniferous 
system ; whilst it is almost unknown amongst those living on the 
now hkI sandstone system ; and consumption is also more prevalent 
amongst the inhabitants of the former. As ansemia is a condi- 
tion in which there is a deficiency of the oxide of iron which the 
blood naturally contains, Dr. Moffat was led to make an examina- 
tion of the relative composition of the wheat grown on the soil 
of Cheshire sandstone, Ciirboniferous limestone, millstone grit, 
and a transition soil between Cheshire sandstone and the grit. 
The result of the analysis shows that the wheat grown on the 
soil of the Cheshire sandstone contains the largest quantity of 
ash, and that there is a larger quantity of phosphoric acid in it 
than in the soils of the carboniferous and millstone grit systems; 
also a much larger quEmtity of oxide of iron than in either of 
them. He has calculated that each inhabitant on the Cheshire 
sandstone, if he consumes a pound of wheat daily, takes in 
noarly five grains per day of the sesqui-oxide of iron more than 
the inhabitant of the carboniferous system, and who seems, 
therefore, to be subject to this great liability to ansemia in con- 
sequence of the deficiency of iron and phosphoric acid in the food 
he consumes. It is not only in the wheat grown upon the car- 
boniferous system that there is a deficiency in the quantity of 
oxide of iron, and the phosphates, says Dr. Moffat, but also in 
the blood of the animals reared upon it ; so that the inhabitants 
upon that system take in a minimum quantity of these consti- 
tuents of the blood, compared with that taken in by the inhabi- 
tants of the Cheshire sandstone. He stated that sheep were 
liable to anaemia — a fact which he attributed to sheep-walks 
being upon trap and limestone hills, in the soil of which there is 
but little, if any, iron. 

Dr. Tumbull, of Liverpool, said the fact* contained in Dr. 
Moffat's paper were of practical interest both to the agricul- 
turist and the physician. There was one fact which was especially 
jnteresting to him (Dr. TurnbuU). Dr. Moffat had told them 
that there was less phthisis or conBXL'nrg\.\oiioii\.\i% -cod sandstone 
than on the carbomferoiis soils. lt^«i8'v^\\.\aiQi^xL>i)a»xVW» 
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was a great Tariation in the mortality from this most common 
of all diseases, and he (Dr. Tnmbnll) had contended, in a work 
which he had published, that the canses should be investigated, 
in order to limit and prevent consumption. He drew atten- 
tion to this in 1869, and then showed that a remarkable diminu- 
tion in the mortality from phthisis had taken place in Liverpool 
by the sanitary improvements there. Since then Mr. Simon had 
caused an investigation to be made into the general effects of 
sanitary measures on the health of twenty-five large towns. By 
this investigation it was found that a similar improvement to 
that of Liverpool had taken place in many of these towns ; that 
in Salisbury the mortality from this disease had been reduced by 
one-half, and that this reduction was due to the drying of the 
soil. This led to an investigation of the effects of geological 
conditions of soil in three south-eastern counties. Dr. Buchanan 
established the fact that dampness of soil is a powerful cause of 
consumption. Dr. Buchanan's was the first contribution to the 
knowledge of the effect of geological conditions on health ; Dr. 
Mofi&t's was the second contribution, and it showed that geolo- 
gical influences on health may be indirectly as well as directly 
induced. 

FBlillTrVE VEGETATION OF THE EABTH — THE OLDEST TBEE IN 

THE WOBIJ). 

Dr. T. W. Dawson, F.E.S., in a lecture delivered at the 
Royal Institution, has exhibited, by means of the electric light, a 
fragment of a large tree, of the genus Protoxita, being a portion 
of a trunk of, probably, the 'Oldest Known Tree in the World, 
preserved by the infiltration of its tissues with silica. A tree of 
still higher organisation, belonging to the true exogens, is known 
in the middle Devonian (Syringoxylon mirabile) ; but as no such 
wood has been as yet found in the carboniferous strata, some 
geologists withhold their belief in this tree till other specimens 
are discovered. Twenty years ago, scarcely anything was known 
as land-plants older than the great coal formation. In 1860 
Goeppert knew of only one plant in the lower Devonian and of 
fifty-seven in the upper Devonian ; but since then the researches 
of Dr. Dawson have raised the Devonian flora of Eastern America 
to 121 species, which, added to those of Europe, gave a total of 
about 180 species. The flora of the upper Silurian at present is 
in a similar condition to that of the Devonian ten years ago, and 
the lower Silurian has not as yet afforded any land-plants ; but 
the search is not hopeless. In his concluding remarks Dr. 
Dawson expressed his belief that the immense deposits of 
graphite in the Laurentian strata of Canada represent carbon of 
vegetable origin, probably in part produced by land-plants as 
yet unknown to us in any other way. As the palaeozoic was the 
age of tree-like ferns and club-mosses, so tbft La^vs^w^Ksa. tbscj 
have been the age of forests of moBses and.\\<^cfta V^^cro^ Xk^ 
the height of trees — a period when vegetable \\ie eiA^Xft^Ns^^^ 
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«<-npIcCMt and gnadcat Iocbs* in adruce of the time when it 
wa» CO h» bioaghc into wbordination to the higher life of the 

anisuJ. We hare madi jet to lenm of this period ; but 

there rcBuins a nu«t woad«rfdl and soggeetiye coRelation — 
cabi<»1t. rh.tr onr miods are able to trace in these perished 
<^r7ix:L»m« $:zui:tiir«s smiUr to those of modem plants, and 
:hiL« to reprodooe in imagination the forms and habits of 
fTovth of Uring things vhi^ hare so king preceded ns on the 
earth. 

srxw 9om AFsiCAsr diaxostd-fulds. 

The Ret. Dr. Williams, Bean of Graham's Town, in a letter to 
the Tid**t4, describes the discoreiT of rast and rich Diamond-fields, 
Dc^r the province of Cape Colonj. '* This large tract of conntry, 
cii>se to oar immediate borders on the eastern frontier," writes the 
Dean, Angust 1 3, " no w fonnd to be richly diamondif erous — ^washed 
by the Vaj&i and the Orange nrers, and without anj reliably assig- 
nable limits ais yet ; for diiamond parties have found gems glitter- 
ing on the Tery snrfeoe, within three days* hard riding of one 
another, not to mention the large supplies found in clay and 
graTel deposits turned up by the pidL, a foot or two below 
ground, after a few days of unskilled search — ^is, in every sense 
of the word, a diamond-field or diamond country — ^not a diamond 
mine. The mine as yet, if there be any, is not in the least 
degree traceable. All that is certain is that there the precious 
gems are — on the surface and close to the surface, spread over 
an area of hundreds of square miles that were uninhabited and 
unnoticed until within two months previously ; little frequented, 
even by wild game, as there is neither bush nor grass on the 
surface, and which (had there been any one claiming rights of 
ownership over it) might have been all purchased by any buyer, 
to the great joy of the seller, for a few shillings per thousand 
acres. There, nevertheless, the precious gems are, unearthed 
now and found every day by the simple process of washing and 
sieving the rubbish, and thither a population with picks and 
shovels and rakes is rapidly following from every — even the 
most distant — town of the Colony. It is about 400 miles from 
here, about twice that distance from Cape. Town. They are 
travelling for it either on foot or on horseback, or by horse-cart 
or mule-cart or ox-waggon. Partnership companies of from 
four persons to sixteen persons are leaving this little city every 
second or third day. The higher classes of gentry and the 
lower classes of working people are going together without dis- 
tinction. The pick, crowbar, shovel, sieve, and washing-cradle 
are the common accompaniments of all." 

The well-known Professor Tennant has delivered to the 
Society of Arts a most interesting lecture on " South African 
DiamoDdB." Mr. Tennant commenced with the history of the dis- 
covery of diamonds at the Cape oi QrocA'Sft^. In March, 
1807, Dr. Atherstone, of Graham's Ttown., T^o-evxe^Vs y*^'^^^^ 
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unsealed, unregistered letter, a rough diamond which had been 
picked up on a farm in the Hope Town District, and forwarded 
by Mr. J. O'Reilly to Mr. Lorenzo Boyes, Clerk of the Peace for 
the district of Colesberg, who sent it to Dr. Atherstone in order 
that he might give his opinion as to the probability of its being 
of any value. He had not seen a rough diamond before, but, 
after taking the specific gravity, testing the hardness, and 
examining it by polarized light, he decided that it was a genuine 
diamond of considerable vedue ; and, perceiving the great im- 
portance of such a discovery to the Colony, he at once wrote to 
the Colonial Secretaiy suggesting, that it should be sent to 
the Paris Exhibition, and afterwards sold for the benefit of the 
finder. This fortunate person was a Dutch farmer, named 
Schalk van Niekerk, who, seeing the children of a neighbouring 
boer playing with some bright stones, was struck by the appear- 
ance of one, which he offered to buy of the mother. She 
laughed at the idea of selling the gem, and gave it to him at 
once. He showed it to Mr. O'Reilly, who was returning from a 
distant hunting expedition, and so it reached Dr. Atherstone. 

At the close of the Paris Exhibition the stone was 
purchased by Sir Philip Wodehouse, then governor of the 
colony, for 5001. 

Comparing the South African with other diamond-fields. 
Professor Tennant remarked that it had hitherto been unusual 
to receive more than one large diamond — say of 40 carats — in 
the course of a single year, but the new fields had yielded no 
less than five stones exceeding this weight within that time. 
He had models of many. There was one of 56 carats, and 
another weighing 83 carats, which arrived last year, and proved 
to be an exceedingly beautiful stone. It was now in the pos- 
session of Messrs. Hunt and Roskell. He anticipated that we 
should have diamonds from this region exceeding the Koh-i- 
noor in size, and equalling it in beauty when cut and polished. 
The lecturer then proceeded, by means of diagrams, to explain 
the technical terms used in describing the forms in which the 
crystals of diamonds were found, and then described some pecu- 
liarities of the stone by which it might be readily distinguished 
from other crystalline minerals of somewhat similar appearance. 
One means was by chipping a piece off the stone, and observing 
the form of the fragment ; but it was not absolutely necessary to 
apply the test of deavage, for, as it was very rare indeed to 
find a diamond perfect and without a fiaw, by examining the 
surfaces of a fiaw the character of the stone might be deter- 
mined. The diamond, although the hardest of substances, was 
one of the most brittle, and it was probably owing to ignorance 
of this fact, and carelessness on the pare of the diamond seekers, 
that so many of the diamonds brought from the Cape were 
broken. The principal diamond-bearing districts «.! -^-t^ew^ 
discovered were the valleys of the VftisX, Ox«a%'5i, wA ^'wX. 
Mirers, A great variety of other imiiex8i& \ia^ \)fe«Ck. l^^'osi^ ^^ 
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the Kame neighbourhood. The pebbles connsted of rock oystal 
of different colours, and, together with agate, jaspers (black, 
rcil, and ribboned), quartzite, garnet, spinel, peridot, blue oonm- 
dum. were abundant, while iron-ore, sandstone, basalt, and 
pnini^e were also found in these regions. In the course of the 
di.soiis<iion which followed, Mr. Rabone, who stated that he had 
r>-si<led for 18 years in the neighbourhood of the diamond-fields, 
exi«re8«»ed his regret that this valuable region had been separa- 
U'(\ from the dominions of ♦^he Crown. Mr. Bawlinson drew 
Ht tent ion to the great importance of diamonds to the artizan, 
the mechanic, and the engineer. They were now employed for 
many purposes instead of steel, for drilling rocks, for facing 
millstones, and for piercing iron and steeL Mr. Fondred said 
that the discoverers of diamonds at the Cape, he had been 
informed, frequently made the mistake of placing a value so 
exorbitantly high on the stones they sent over here to be sold, 
that the agents were unable to dispose of them. Mr. Le Neve 
Foster said they made no allowance for the loss of weight in 
cutting. Professor Tennant said that only about 10 per cent 
of those found were of the first water. Many of those received 
from iSouth Africa were very defective. In the large one of 
which he had spoken weighing 83 carats there were three fiaws; 
nevertheless, 5,000/. was offered to the finder while it was still 
in the " rough." The chairman then moved a vote of thanks to 
the lecturer, which was carried with acclamation. — Times. 

The following is an extract firom a letter addressed by the 
Austrian consul at Port Elizabeth to Professor Hochstetter, of 
Vienna : — " The diamonds which have been discovered here are 
of extraordinary size and beauty; the territory in which they 
are found is upwards of 1,000 miles in extent. Every post 
brings news of the discovery of diamonds in various places, but 
they are most abundant at Likatlong, near the frontier of the 
Orange River Free State. Hitherto they have been found only 
on the surface. They vary in weight from half a carat to 150 
carats. One found on my property was of the first water, in 
sliape like an octahedron, and weighed 30 J carats ; another, of 
46 carats, was sold in London for 4,600/. The stone weighing 
150 carats was broken, and a piece of 23 J carats is now in my 
possession. Hert Manch, who has gone up the Vaal River, is 
said to have discovered a diamond mine, which also contains 
granates, topazes, and other precious stones." 



DIAMONDS IN A.USTRAIJA. 

The work of mining for Diamonds is going on quietly but 

steadily in the Mudgee district. It is stated that the Australian 

Diamond Mines Company have forwarded to England 984 stones 

in all. Other parties besides the two Melbourne Companies are 

ftHJd to have washed 12 loads^ and obtained 110 diamonds, 

weighing 3 J dwt., equal to 1^ caiaX^*, Tivci% oi. ^«ai ^^l^hed 1 

curat each. They state their eaTnVii^ft \.o \!ka.'^^\>^Ti Vi.\. ^'^^^i-. 
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A list of 36 persons certified to having found diamonds, in all 
aboat 2,000, of which some 600 were sold in New South Wales, 
and 1,200 forwarded to Melbourne. Besides this, there were 
many diamonds in the hands of Chinese and others, of which no 
accurate account could be obtained. 

In the colony of Victoria another discovery has been made. 
Some small stones found in Kidd's Q-ully, Daylesford, were 
brought to Melbourne for examination, and one of them was 
pronounced by Mr. E. Brunke, jeweller, to be a diamond of the 
first water, and nearly a carat in weight. It was found in Messrs. 
Cugley, Thorp, and Co.'s claim. Mr. Cugley asserts that stones 
of the same description have passed through his hands in consi- 
derable numbers when washing up tailings at various times, 
Mr. Brunke says he has brought home some 20 diamonds within 
6 months, found by various diggers within a radius of 10 miles 
from Talbot. 

The mail steamer took with it 378 diamonds, weighing 87 
carats, on account of the Australian Diamond Mining Company. 
The parcel is the produce of four weeks' work, and it is by far 
the best yield that the company has yet obtained. 

How shall the gems be detected by one who has had no ex- 
perience, and who in a jeweller's shop could not separate them 
from quartz or French paste ? The difficulty can only be over- 
come by testing such stones as may be suspected to be precious. 
Let these be preserved until the day's washing is over, and then 
tried by the very sure operation of attempting to cut with their 
sharp corners glass, crystal, or quartz. When they are too 
minute to be held between the finger and the thumb, the speci- 
mens may be pressed into the end of a stick of hard wood, and 
run along the surface of a piece of window glass. A diamond 
will, in such case, make its mark, and cause, too, a ready fracture 
of the glass in the line over which it has travelled. Tested in a 
similar way upon a crystal of quartz, the diamond will make such 
an impression as no one crystal can have upon another. But a 
yet more certain and peculiar characteristic of the diamond lies 
in the form of its crystals. The sapphire and the zircon will 
readily cut glass and scratch quartz, but they have not the 
curved edges of the diamond. In small crystals this peculiarity 
can only be observed by using a magnifying glass, but it is in- 
variably present in the true gem, whether it be large or small. 
It is, perhaps, rare to find a diamond with four curvilinear faces, 
but such a circumstance places its identity beyond the domain of 
doubt. Another form of the diamond is that of the octahedron, 
or eight-sided solid, with the edges replaced by interrupted narrow 
convex surfaces. Such interrupted, convex, or rounded angles 
are sure indications of genuineness. — Mechanics^ Magazine, 



THE CREATION OF GOLD.- 

There are but few metals, or metaAVit Tcvm««iX^^Vft\i^^'2?^i2^ 
m quartz lodes, and they are gold, iron, «Ln^ wc^^m^s.^ ^^t^s«» — 
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tlie last two in some instaooes in large quantities —copper 
pyrites, zinc blende, galena, molybdenite, pharmacssiderite, 
hematite, and malachite.' The last-named three, however, are 
oxygenated, and are to be regarded only as minerals of second- 
ary formation. These minerals evidently ascended simultane- 
ously with the quartz, and the contemporaneous formation of 
the quartz gangue, the arseniurets, and sulphurets, implies the 
forcing up of the minerals in question, in a sublimated state. 
The heat of the molten silica would necessarily volatilise the 
gold in the form of a vapour of a purple colour, and would also 
sublimate the arseniurets and sulphurets, which are all volatilis- 
able, without being decomposed, at a much lower temperature 
than gold, the air being excluded. Hence they are found de- 
composed only when near the surface and exposed to the action 
of the atmosphere. Thus the purple fumes of metallic gold 
and the sublimated vapours of the arseniurets and sulphurets 
of other metals entering the quartz gangue, permeated it as 
gaseous vapours, forming veins, shoots, and streaks interlacing 
the gangue in the direction of its stretch, penetrating also into 
the recesses of the quartz veins and leaders. The gold would 
be precipitated in gold leaves, film, &c., on bodies compara- 
tively cold, as the sides of the lodes, or entangled pieces of 
bchist, and be accompanied by the sulphurets and arseniurets. 
These latter and other volatile metals influenced the volatilisa- 
tion of gold, and in this way it was carried into and lodged in 
the cavities, crevices, joints, and sides of the lodes, where it 
certainly could not possibly have reached unaccompanied by the 
sulphurets and arseniurets. — Mechanic^ Magcuine, 

AUSTRALIAN GOLD SBTXTBN8. 

The yield of Gh)ld in the colony of Victoria in 1869 has been 
loss than in any year since that of the first great rush to the * 
diggings. In 1868 the Colony exported 1,905,942 oz. ; in 1869 
the exports amounted to only 1^700,972 oz. These returns, 
however, included a considerable portion of gold, the produce of 
other colonies. In 1868 the quantity of Victorian gold exported 
was 1,596,058 oz., and in 1869, 1,340,838 oz. ; but there is not 
this difference in the absolute yields of the two years. Over 
120,000 oz. of gold, the produce of the year 1867, was kept back 
and exported in the beginning of the year 1868, in order to save 
the export duty, which was finally abolished on the 1st of 
January of that year. The net yield of Victoria in 1869, so fax 
as it is possible to ascertain it, was 1,367,903 oz., or 106,284 oz. 
less than the yield of 1868. Notwithstanding the failing off in 
the returns, there has been an increase in the number of miners 
employed from 63,181, in 1868, to 68,037, in 1869. Calculating 
the gold at 4Z. per ounce, it will be found that in 1866 the persons 
engaged in mining averaged 3l8, per week, in 1867 35«.,in 1868 
86s., and in 1869 within a small tiwAivoTi oi ^\%.,ot about the 
same as in 1866. The men euga€^«tt>iha ^^^'^'fe^'o^si.^^^ 
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weekly wages have received far more than this. The difference 
will serve to show the large amount of capital which is constantly 
being expended, for which, as yet, there has been no adequate 
return. However, if but a moderate portion of the new leads 
and lodes which have been lately opened turn out at all well, the 
present year will in all probability tell a very different tale. 
Some excellent yields were recorded in January firom several of 
the principal gold regions, and Berlin has maintained its repu- 
tation as a nugget-producing district. Within the last fortnight 
of that month a dozen nuggets, averaging from 5 oz. to 60 oz., 
were found in this locality. A peculiarly-shaped fiat nu^et, 
weighing somewhat over 5 oz., very pure, and free from, admix- 
ture of quartz or dirt, was found by a party while digging in 
some old ground at Little Bendigo on New Year's Day. This 
nugget formed part of 25 oz. of gold, the result of the week's 
washing. A nugget weighing 10^ oz. was also recently un- 
earthed in Argyle Gully. A recent crushing of 300 tons of quartz 
from the Pleasant Creek Cross Eeef Company's claim. Pleasant 
Creek, gave a very respectable yield of 861 oz. 19 dwt., or an 
average of 2 oz. 17 awt. to the ton. The district of Berlin 
has surpassed any gold-field hitherto discovered for the heavy 
character of its gold, and has earned for itself the name of the 
" Nuggety Diggings," and given another proof of the richness of 
its ground. A lump of gold has been found there by two men 
in a claim which weighed 93 lb. 6 oz. 15 dwt., regarding which 
and Berlin generally, a local paper writes as follows : — " Its 
weight is 93 lb. 5 oz. 15 dwt.; length, 12 in. ; height at highest 
solid part, 6 in. ; at lowest, 4 in. ; circumference of centre, 15 J in. ; 
circumference of small end, 13 in. ; of large end, 19 in. ; circum- 
ference lengthwise, taken by the sides, 32f in. ; by the top and 
bottom, 28 in. It was found by Mr. Solomon, a storekeeper, 
and his son-in-law, a working mate, in a claim situated in John's 
Paddock, not far from Mr. Solomon's store. Berlin was opened 
towards the latter part of 1868, and since that time — a period 
of only two years — ^the following large nuggets have been un- 
earthed, besides thousands of smaller ones of which no note is 
kept. Two weighing 15 lb. each, one of 17 lb., ome of 19 lb., 
four of 20 lb. each, one of 22 lb., one of 24 lb., one of 27 lb., 
two of 40 lb., one of 43 lb., one of 50 lb., one of 67 lb., and now 
one of 93 lb. It is not often that lumps of gold of any large 
size are obtained in quartz reefs, but a very welcome find of this 
nature has been made in the claim of tJie Argus Company, 
situate in Sailors* Gullv, in the Sandhurst district. The specimen 
when unearthed weigned 24 lb., and when beaten up and re- 
torted it returned 15 lb. weight of gold, or 180 oz., of the value 
of over 700/." 

" Nuggets," says a Ballarat paper, " have been over and over 
again picked up nrom the quartz metal laid down on. out «it£«k^\sb^ 
but on the 4th of July a bigger piece of IweV \i)[\»Si ^x&xvaX ii2^ Vsk 
some bojB in Rahicon Street, ne€ut Wmler'a'Eie^"^'^ Tsjlc^ ^^t^ 
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throwing some quartz stones from the street at an old boiler by the 
roadside, when one of the boys picked up a mass of golden 
quartz containing; 10) oz. of pure gold." A fossicker at Little 
Bendigo, while in the act of carrying some 7 dwt. of gold to 
l^llarat for sale, picked up a 6 oz. nugget in Mopoke Gully. A 
Sandhurst paper reports the discovery in the GK)lden Pyke 
Company's ground of a reef, not very thick, but which may 
almost be said to be more gold than quartz ; very heavy pieces of 
solid gold, over 7 oz. in weight, have been taken out of it 
Berlin, the field of nuggets, maintains its reputation. A party 
of Chinese got 50 oz. in two pieces. 

Another instance of the remarkable way in which nuggets are 
sometimes turned up in this colony was furnished, when a nugget 
weighing 69 oz. was ploughed up on Mr. Allen's farm, Mount 
Prospect, BuUarook, near Ballarat. As nuggets are always 
welcome things, and as this may lead to the opening up of new 
ground, it may be honoured as a very pleasant and ** welcome 
stranger." The lump was only a few inches below the surface, 
and has what looks like ferruginous conglomerate attached to it, 
but is nearly all gold, and well waterworn. — Melbourne Argus. 

The South Devonshire Company has astonished the public, 
perhaps, the most of all, with its splendid yield of 16 oz. to the 
ton, or 670 oz. from 42 loads for a few days' crushing. One very 
great and important fact as regards quartz mining is thought to 
be now thoroughly established — namely, that quartz reefs do not, 
as previously contended for by many scientific judges, invariably 
become poorer the deeper they go down from the surface, and 
eventually become non-auriferous. A recent number of the 
Inglewood Advertiser says •' that another splendid lot of nuggets 
has been found at Berlin. The weights were as follows : 117 oz., 
161 oz. 10 dwt., 102 oz. 7 dwt. 12 gr., 80 oz., and 5 oz. These 
were got by Lorimer and party within the paddock, and at a 
depth of 8 in." 

THE ANDAMAN ISLANDS. 

It appears that we are in a fair way to lose about 3,000 square 
miles of British territory. The Indian Daily News calls atten- 
tion to a report recently issued on the vegetation of the Andaman 
Islands, in which Mr. Kurz, the curator of the Herbarium of the 
Calcutta Botanical Gardens, gives it as his opinion that these 
islands are in a sinking state, and must eventually disappear. 
Mr. Kurz has arrived at this conclusion from having observed, 
at various points of the islands, a vast extent of decaying v^eta- 
tion, stumps of trees, &e., covered by or open to the action of 
the sea. There are upwards of 6,000 convicts on these islands; 
but there is no occasion for immediate anxiety on their behalf, 
for, according to Mr. Kurz, the submersion is proceeding only at 
the rate of one foot in 100 ^eara, and it will take 1,000 years 

before all the stores and houses a\oTi'^\)cvft\i^Ti.Oa.^\, "^^^ Island 

disappear under wat^r. — Pall MaZl G curette. 
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AGE OF THE liirEALDEN. 



Mb. J. W. JuDD has read to the British Association a paper on 
this inquiry: The Wealden constitutes one great continuous 
formation, with well-defined palaeontological characters, and its 
beds can only be referred to the diflferent members of the estab- 
lished geological classification by violent and arbitrary divisions. 
It must, therefore, stand as one of the terms of that new system 
of terrestrial classification which Prof. Huxley has shown must 
be formed. The passage of the Upper Oolites into the Wealden, 
and that of the Wealden into the Upper Neocomian, are each of 
them gradual. Freshwater deposits were formed continuously, 
but not contemporaneously, over the whole Wealden area. The 
period of the English Wealden commenced towards the close of 
the Oolitic period, and ceased towards the beginning of the 
Upper Neocomian. In the midst of the Wealden, at Punfield 
Cove, near Swanage, we have a representative of the upper part 
of the Middle Neocomian. The Fauna of this marine band at 
Punfield has striking affinities with that of the coal-bearing 
strata of Eastern Spain, which are there more than 1,600 feet 
thick. The North-German Wealden is quite unconnected with 
that of England, and is probably the product of another great 
river, and not strictly contemporaneous with the latter ; for, 
while it appears to have commenced about the same period, its 
duration was considerably less, it having terminated before the 
close of the Lower Neocomian. 

Sir Charles Lyell looked upon these investigations as of the 
highest theoretical importance, because they related to the 
enormous gaps upon which Mr. Darwin dwelt, in respect to the 
great impe^ections of the geological record. The observations 
which had been made by Mr. Judd showed when these long 
series of freshwater strata were deposited, and also assisted in 
confirming the conclusion that whenever we found great gaps in 
a marine series there must have been a vast lapse of time to 
have allowed those changes to take place. Prof. Huxley also 
took part in the discussion. 



THE MOUNTAIN LIMESTONE. 

The late Prof. Edward Forbes had observed in his dredging 
expeditions that those Testaceae whose shells are coloured, or 
marked with distinct patterns, rarely inhabit greater depths than 
fifty fathoms. As he found certain mollusca in the carboniferous 
limestone which retained the marks of their colour patterns, he 
drew the conclusion that the Mountain Limestone was formed 
in shallow seas of not greater depth than fifty fathoms. Since 
Prof. Forbes' s death, however, shells with distinct colours have 
been brought up in considerable numbers fi:om one hundred 
fathoms water. Besides this, it seems that sVvftU^ ^«^\.\\.^6ss\r 
marks are bo comparatively infreqaeivt, m XiVve^^ ^ciO«& 'Oos^ 
gcneraliBation from them is unsafe. TYievx Mi\Tas!X» tkk^ \ssc^v5 
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livnl in shaUowish vater, and the shells drifted into deeper 
pliic<'9, or tnce versd. Mr. A. Someirail has re-ezamined the 
qii<^tion, and in a paper published in the TranaaeHaiu of tk 
Edinhurgh Geological Society for 1870 he states his opinion thit 
the minimum depth of the carboniferous limestone seas was 
a1>ont fifty fiithomfl, while their greatest depth maj have bwi 
1,000 fathomH, or perhaps even more. — Atkenteum. 



ON THK XOUXTAIX LIMESTOXB OF FLINTSHIBB AXD FAST f*t 
DKyBIOUSHIBB. BT MB. O. H. MOBTON. 

Ax examination of the list of fossils, without att?ntioB to 
the numerical importance of the species, conveys the impreeaioi 
that lM>th the upper and middle sub-divisions of the limestane 
have each many peculiar fossils, and an undue distinctive cfair 
meter mi^ht be supposed to separate them. A more critieil 
examination, however, of the relative abundance of the speeiee 
leads to the conclusion that the common forms have a considtf- 
able range, and that the apparent difference arises through the 
occurrence of rare species. In Flintshire, within fifteen milei 
from Liverpool, there is a prominent ridge of carboniferous or 
mountain limestone, extending from Prestatyn to Llandegla, ft 
distance of twenty-one miles ; the strike N. by S.K and 8. 
Instead of a general description, four favourable localities wets 
selected as centres of observation — Mold, Holywell, Newmarket 
(Flintshire), and Llangollen. Neither Mold nor Holywell s» 
actually upon the limestone; Llangollen was included on 
account of the grand section of the Eglwyseg rocks. The 
Egl wy seg rocks present an estimated thickness of 1 ,200 feet. The 
millstone grit succeeds the limestone, about 800 feet thick, coftl 
being worked above it at Tyfynuchaf. To the west of Mold is a 
fine section. The vertical section of the strata at Newmariut 
was compiled from three horizontal sections, each showing the 
thickness of a sub-division. The lower grey and black lime- 
stones resting on Silurian strata are 750 feet thick at Moel 
Hiraddug. The white limestone ridge, 350 feet thick, is veiy 
different from any of the Hiraddug strata, as it also is from the 
black and grey limestones and shales, 300 feet thick, which crop 
out from under the overlying shales and sandstones of the 
millstone grit. Consequently, the white limestone of Azton 
occupies an intermediate position, which was confirmed by the 
fossils it contained. Appended to Mr. Morton's paper was a 
list of ninety-four fossils found in the district wnich he had 
described. — Proceedings of the British Association, 



THE COAL-FIELDS OF ENGLAND. 



The following is an abstract of a paper read by Professor 
Hull to the British ABSOC\at>\oii,\\v.^ sa\)^^\>o^\iva remarks being 
the Extension of the Ck)a\fte\d8\5eTi©«Lt\iV5Ev^x^«i'««'^«tTsax:v5SM^^ 
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Elngland. The paper was accompanied by maps and a diagra- 
matic section fi*om the north-west to the south-east of England, 
intended to represent the arrangement of the strata along this 
line of country. 

Professor Hull commenced by referring to the paper which 
Sir E. I. Murchison had laid before the Association at Notting- 
ham, entitled, "On the parts of England and Wales in which 
Coal may, or may not, be looked for," and expressed his gratifi- 
cation that his own views, arrived at by a somewhat different 
process of reasoning, coincided in the main with those of his 
respected chief ; especially as regarded the absence of coal in 
the Eastern and portions of the Midland Counties now over- 
spread by the Mesozoic formations. He then proceeded to show 
that there was evidence for believing that the coal measures were 
originally deposited in two continuous sheets, one to the north, 
and the other to the south, of a ridge of old land formed of 
Silurian rocks, which stretched eastward from Shropshire, along 
tihe south of the Dudley coal-field. This ridge, or barrier, had 
probably never been altogether submerged beneath the waters 
in which the coal measures were deposited. Towards the north 
the boundaries of the coal formation were formed by the Cambro- 
Silurian rocks of North Wales, the Lake District, and portions 
of the Southern Uplands of Scotland. The southern limits 
were formed by the barrier of old land already described : and 
over this intervening area the coal-measures were spread in one 
continuous sheet, and attained their greatest vertical dimensions 
towards the north-west. To the south of the barrier the strata 
were deposited .in greatest thickness towards the west or south- 
west. At the close of the coal period disturbances of the strata, 
resulting probably from lateral pressure acting from the north 
and south, took place over the whole carboniferous area of the 
North of England, whereby the strata were thrown into a series 
of folds, the axes of which ranged along approximately east and 
west lines. These disturbances were accompanied and followed 
by enormous denudations, by which the coal measures were 
swept away over large tracts of the North of England, and the 
northern limits of the Lancashire and Yorkshire coalfields were 
approximately determined. Keferring to the tract south of the 
central barrier, it was shown that the east and west fiexures, 
being parallel to those of the North of England, were referable 
to the same geological period — the Post-Carboniferous (or Pre- 
Permian). At this period the northern and southern limits of 
the South Wales coalfield, the axis of the Mendip Hills, and 
the easterly trend of the culm measures of Devonshire were 
approximately marked out. Denudation of strata on an enor- 
mous scale accompanied these movements. After the deposition 
of the Permian beds over the inclined and denuded edges of 
the carboniferous rocks, disturbances, accompan\%d. b*^ ^x\«^w?^ 
denudation^ took place along lines neari^j al tv^V ^\i!^^% ^'^ 
tboee of the preceding period — along t"h© TiOTOa. wA ^wiXJaXxaw^ 

02 
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(approximfttely). To this epoch the axis of the Plenniitft ehib 
and all north and soath trendings of the strata were to he n- 
ft^rrcd. Some of the results brought about by these morementi 
were the disseverance of the Lancashire and Cheshire from 
the Yorkshire and Derbyshire coalfields, the determinatiaD of 
the western limits of the Flintshire and Denbighshire coalfield^ 
the disseverance of the Forest of Dean coalfield ftom that of 
South WaleH, and the uptilUng of the lower carbonifiBroai 
rocks along the eastern margin of the Somersetshire coalfield 
l>en<>ath the Jurasic formations. From these considerations it 
Heemed clear that the basin-shaped form of nearly all the cotl- 
fields (the basins being sometimes partially concealed hj 
MfsoEoic rocks) was due to denudation acting over areas i 
elevation intersecting each other nearlv at right angles, andas^ 
responding to two distinct epochs — ^the Pre-Permian and Fn- 
Triassic. The author then proceeded to show that over these 
carboniferous basins the Permian and Triassio rocks were dis* 
tributed according to a well-defined plan of " sonth-easteriy 
at.t(>nuation," thinning away towards the south-east ; and con- 
eluded by discussing the views of Sir B. I. Murchison, Professor 
Ramsay, and Mr. Godwin-Austin, regarding the existence or 
absence of coal under the cretaceous or tertiary strata of the 
South of England. 

The President of the section said the paper was of the highest 
geological importance at the present time, when we had so much 
ejccitoment with regard to the probable extent of our coalfields, 
and at a time when the question was engaging the attention of 
a Koyal Commission. 

Professor Phillips confessed to very great interest in investi- 
gations which referred to the extent of our actual possessions 
and future prospects in regard to coal supplies ; but he enter- 
tained the doubt whether, after all, their prospects of obtaining 
coal from the extent already known had not been taken at the 
minimum. 

Mr. Warington W. Smyth thought it highly important that 
the paper should go forth to the world as pointing out that there 
was very great reason for believing that we could not indulge 
in wild views of uninterrupted fields of coal to be wrought for 
to the eastward of our existing coalfields, and to the borders of 
the Q-erman Ocean. Whilst they ought to receive with admira-. 
tion Professor Hull's paper as regarded what portion of the 
original enormous coalfields were leh them, they might also con- 
sider its value very great, because it enabled them to see the 
great probability of certain lines beyond which they should not 
allow their imaginations to stray, or expect valuable coal-fields 
to extend. 

A NATTTRAL OASOMETBR. 

DuRTNQ the excitement about pelToVexTKLVn >iJftfe\Sififced States, 
a well was bored in Ontario county, about t-^^ut-^ ^taSW^ Sasm 
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Hochester, State of New York, to explore for the valuable " ile." 
At a depth of 600 feet a cavity was pierced firom which a rush of 
ffas took place and has ever since continued. The boring is 
Sned by a tube five inches in diameter, and up this the gas rises 
at the rate of firom 15,000 to 18,000 feet every hour. When 
lighted, it produces, in a still atmosphere, a flame thirty feet 
long from the mouth of the tube ; and the observations made on 
the stream of gas lead to the conclusion that it has not varied in 
quantity since it was first tapped. The temperature, so nearly 
as can be ascertained, is supposed to be about 50° Fahrenheit, 
and the illuminating power equal to that of six candles. The 
principal constituent is marsh gas 82*41, followed by carbonic 
acid 10*1 J, with smaller quantities of nitrogen, oxygen, and 
hydrocarbon. The source of this copious supply is supposed to 
be the formation known to American geologists as the " Mar- 
cellus shale," which in that region would be about 100 feet in 
thickness. If the supply — 600,000,000 feet of gas in a year — ^is 
to go on, we shall probably hear of steps being taken to turn it 
to profitable use. — Aihenaum, 



GEOLOGY OF COSK HABBOUB. 

The superficial strata at the north and south of Cork Harbour 
are Devonian sandstone and schist. At Whitepoint, adjoining 
Queenstown, a grey limestone crops out from under this sand- 
stone, and, continuing across the Channels, forms Haulbowline 
and Kocky Islands. On a piece of the above limestone in my 
possession is a cast of a portion of the vertebrae of (probably) a 
reptile. At one end it terminates at a decomposed part of the 
stone ; at the other, it had been squared off for pairing before 
it came into my hands. Much, therefore, has been lost. The 
length of the remaining impression is 16^^ inches. There are 
also indications of the direction of a portion of the vertebrae 
having been twice changed before the final impression was made. 
At first the whole was in nearly a straight line ; then a portion 
assumed a curve, which was increased by a subsequent movement. 
The earlier impressions are nearly obliterated. — Athenaum. 



THE SCOTTISH GOLD-FIELDS. 

Db. Bbycb has read to the British Association a paper " On 
the Matrix of the Gold in the Scottish Goldfields." Up to July 
1869, the source of the gold of the alluvial workings of Suther- 
land had not been determined. Many of the miners had been at 
other diggings, where the gold occurred in quartz reefs, and, 
accordingly, their search was constantly directed to the discovery 
of such reefs, but without success. The author had directed his 
attention to the elucidation of this point, and YiaA iowTA\)ci«X>'Oci.^ 
banks of the Sinsgill bum consisted of a\t«Tnatm%Q;o«E^^'^^3^N^sScL 
granite and a highly crystalline mica elate. Oil ccvxj^vck^ ^«* 
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granite and washing the sand, grains of gold were found in every 
specimen. A similar result was obtained by crushing and wash- 
ing specimens of the mica slate, but the gold was less abundant, 
and was absent from several specimens. Early in the last winter, 
gold grains were found in considerable quantity in the alluvia of 
the Errick and Nairn rivers towards their mouths, and were soon 
after detected at various points far up the channels of these 
stre^ims. The author had examined the upper valleys of these 
streams, and found them to consist of granite and metamorphic 
Hlates, and in this granite gold was found in considerable quan- 
tities. 

THB SOUTH WALES COAL-FIELD. 

The following paper has been read to the British Association 
by Mr. William Adams, upon the ** Geological Features of the 
South Wales Coalfield." The author estimated the area of the 
coalfield at 937 square miles, and the total quantity of coal 
originally contained in it at thirty-six thousand million of tons. 
Of this a large proportion remains yet to be worked. The coal 
towards the east is chiefiy bituminous, in the centre of the field 
it becomes more free burning, while the western parts yield an 
anthracitic coal. The argillaceous ironstones are abundant and 
rich, interstratified with the coal measures, the aggregate thick- 
ness varying from 60 to 70 inches ; but the production of native 
ironstone has decreased from 1,105,000 tons in 1855 to 628,845 
tons in 1868, though large quantities of iron ore from other 
localities are imported. The production of coal is put down at 
13,210,000 tons in 1868. The intersection of the coal-field by 
deep valleys places the lowest seam within 1,000 yards of the 
surface, so that the whole of the minerals can be won by pits of 
less than that depth over at least two-thirds of the coalfield. 
The measures dip north and south, so that they form a kind of 
basin, tolerably flat in the central parts. The beds are dis- 
located by a considerable number of faults, but no igneous rocks 
appear in connection with the carboniferous strata. 



NEW SAFETY-LAMP. 

Fob several years past various inventions have been patented, 

with a view to prevent the ordinary Safety-lamps (so necessary 

for working with in mines) from being tampered with. Locks 

of almost every conceivable description have been brought out, 

but in nearly all instances they have not been secure from the 

evil genius of the reckless collier, who, either to obtain a little 

more light, or to get at the flame for the purpose of lighting his 

pipe, will tamper with them. We have, however, just been 

favoured with a view of a lamp which appears to combine all the 

esaentialB bo long desired, and by which any tampering with is 

ebowD in a very peculiar majmet. T\ift\aiK^\&V5ci&YK«i«it\on of 

Mr. K Booth, mining engineer, an^ xoasiajgL-a^ ^gMJcaKt ^1 '^^tk 
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SUkstone Fall Colliery Gotnpaiiy, near Barnsley, who is now 
having it patented. In the invention there is no lock whatever, 
or even fastener, the bottom being simply screwed and unscrewed 
by turning it at the bottom with the hand. After the wick of 
the lamp is lighted, the bottom is screwed on, and then it is 
ready for work. Should any endeavour be made to get at the 
flame, which could only be attempted by unscrewing the bottom, 
then the moment that the screw is turned round the light gradually 
goes out, and before the two parts can be separated the light is 
entirely extinguished. It is needless to say that on the men 
knowing that any endeavour on their part to tamper with the 
light would cause it to go out, and at once lead to detection, 
there would be few, or none, who would run the risk of doing so. 
The invention, we understand, is characterised by great simplicity, 
which, in itself, is a good recommendation. — Mining Journal. 



GLACIAL PHENOMENA. 

The following papers have been read to the British Association : 
** On the Glacial Phenomena of Western Lancashire and Cheshire," 
by Mr. C. E. De Eance ; " On the Pre-Glacial Deposits of Western 
Lancashire and Cheshire," by Mr. C. E. De Kance. The author be- 
lieved that after the deposition of the Esker Drift the country rose 
to from 200 to 300 ft. higher than at present ; but in the course of 
this elevation there was a pause, during which denudation took 
place, and the low plains, now covered with peat moss, came into 
existence. From the consideration of the present depths of the 
channel between Great Britain and Ireland, the author inferred 
that an elevation of 200 ft. would have caused the coast-line to 
run from the Mull of Galloway to St. David's Head ; and Ireland 
would have been so connected with Wales as to render possible 
the migration of mammals, plants, and of man himself. Glaciers 
probably still persisted in the lake-district during the whole of 
this period of elevation. During a subsequent subsidence 
drainage became greatly obstructed, peat was formed, the sea 
encroached ui>on the land and worked its way eastward over the 
sea-bottom of Post- Glacial times — a movement yet in progress. 
Here and there sand has begun to blow, forming dunes. — " Ob- 
servations on Modem Glacial Action in Canada," by the Rev. W. 
Bleasdell; communicated by Principal Dawson. The author 
described some phenomena of ice-transport observed in Canada, 
especially those produced by the flood, and anchor or pack-ice 
piXHluced in the rapids of the Canadian rivers. To this he attri- 
buted the entire disappearance of Crab Island in the Eiver St. 
Lawrence, near Cornwall. This island occupied about an acre 
and a half within the memory of men now living ; it has now 
entirely disappeared, and the water above it is gradually deepen- 
ing. The island, according to the author, has been carried away 
piecemeal by the action- of miniature \Cft\iftT^^, ^'O^X.^ ^'S.Vj ^ 
riae in the water produced by a dam oi Mic^ot-vsa'^i^Q^ , 
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Mr. G. H. Morton has read to the British Association a paper 
" On the Glaciated Condition of the Surface of Triassic Sandstone 
around UrerpooL" The map of the Government Geological 
Survey was of great value to local geologists. The most im- 
portant progreRS, however, in local geology had resulted from the 
superficial or drift deposits which cover the country, and the 
discovery of the glaciated condition of the sandstone beneath. 
These superficial accumulations had been divided into post- 
glacial deposits (consisting of drift-sand), bluish silt or mud, 
submarine forests ; glacial deposits (including upper drift-sand, 
boulder clay, lower drift-sand). The latter subdivision was often 
abHent; and, under these conditions, the boulder clay nsuslly 
covers the surface. Mr. Morton explained that this clay is the dark 
red clay so extensively used in tnis neighbourhood for the pur- 
poses of brickmaking. It contains pebbles and boulders, varying 
in size from that of a pea to immense blocks 6 ft. in diameter, a 
large proportion of them being striated and ground fiat on one or 
more surfaces by the action of the ice, similar to the specimens of 
boulders and pebbles brought from the glaciers of the Alps. In the 
course of his investigation he had been compelled to adopt a new 
theory, namely, that a great sheet of ice once travelled over this 
part of the country from the south-east to the north-west. The 
first striated surface discovered was between Parkhill Road and 
the Dingle, but had been destroyed by the erection of cottages 
over the place. This surface is 120 ft. above the sea. 



SUBTERBANEAN CHANNEL. 

Professor N.H.WiNCHELL, in a recent Report on the Thunder 
Bay region, savs : — " The north branch of Thunder Bay River 
disappears entirely in time of low water beneath a ledge of 
Hamilton limestone. But in time of high water, the mouth 
of the Subterranean Channel will not admit the ra:sed volume 
of water, and after filling the basin of a little lake, which is 
nearly a mile in length, it passes overland through the channel 
represented as its bed on the maps. During half the ye€ir, how- 
ever, this channel is one day south of the lake. During a recent 
trip up the Lake Huron shore, north of Thunder Bay, it was 
one of my objects to examine the reported outlet of this river 
into Lake Huron. On the south side, and near the head of the 
deep, crooked bayou, tributary to little Thunder Bay on the 
north, is a remarkably deep hole in the otherwise shallow bed 
of the bay. The entrance of this long arm of Little Thunder 
Bay is disguised by a long, low island which hangs across it. 
Any one in coasting would be apt to miss it, as I did at first, 
unless he followed carefully the indentures of the coast. We 
had left the head of the bayou, perhaps 160 rods, when there 
was a sudden increase in the depth of the water. The weeds 
which had covered the bottom eiiXivTeV^ ^\a«LY&few:«i within a 
space no more than the length o£ the hoaX, wA >i)cv% "«w^\«t ^%& «& 
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black as at any place in the open lake. The motion the boat 
had attained earned us over the chasm, and my pocket thermo- 
meter told us the temperature of the water was 67 deg. Fahren- 
heit. As that was the same as the temperature of the shoal 
water of the bayou, observed a few minutes before, I was dis- 
appointed, for I had expected to detect the presence of river 
water, if it were the outlet of Sunken Lake, by the difference of 
temperature between the lake water and that of the water rising 
from the opening. Pushing the boat astern, we followed the 
rim of the basin round toward the right, and found the descent 
very abrupt in all places. When the boat reached the east side 
of the opening, the weeds were seen to rapidly diminish, and 
they soon entirely disappeared. Our boat stopped upon the 
brink at this place, and upon proceeding to make another obser- 
vation on the temperature of the water, what was our surprise to 
find that we were slowly drifting away from the opening ! It 
was further observed that we were in motion against the breeze, 
which was passing up the bayou. I was again surprised to find 
that the temperature of the water was 65 deg. Fahrenheit. This 
observation was made perhaps 10 ft. to the east of the opening, 
and as we were drifting, allowing the boat to continue in motion, 
the temperature at 30 ft. from the opening was 65 deg. Fahren- 
heit. The depth of the water at the place of these last observa- 
tions was not more than 1 8 or 20 inches, and the bottom was 
one of clean sand Vith frequent shells common on the lake 
beach near the mouth of rivers, but no weeds. Returning to 
the opening and following the line of shoal water in the same 
direction, we found that the weeds soon became as abundant as 
on the other side of the current. The current ceased soon after 
we passed the most eastward or lake ward side. The opening is 
six or eight rods across, and nearly circular, and is nearest the 
south side of the bayou, about 12 rods from the shore. As one 
passes over the brink and loses sight of the weeds as they 
descend so quickly down the subaqueous brink, a feeling of 
terror comes over the beholder, as if he was about to be precipi- 
tated into an awful chasm. Fishermen report that a lead has 
been lowered 300 feet into its opening without a bottom. I 
suppose the temperature of the water over the opening is higher 
than that of the current just east, because of the influx of the 
heated bayou water, and that the real river water is found just 
over the sandy part of the brink, and a little further east. It 
was not until I left the place that I remembered that the tem- 
perature of the Thunder Bay River at Alpena, at two different 
observations, was 55 deg. Fs^renheit. In winter this is always 
free from ice, and ducks frequent the place. I have no doubt 
but this is the real outlet of the north branch of Thunder Bay 
River, which disappears in the bed of Sunken Lake." 
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THB ORKAT HTTXBOIaDT SiXT XINB, 

Neab Austin, Neyada, is described by a Califorma paper as 
looking like a lake frozen over. The salt is as hara and as 
smooth as ice. AVere it not for fine particles which are con- 
densed from vapours arising from beneath, and which coyer the 
cr}'8talline salt to the depth of perhaps one-eighth of an inch, it 
would make an excellent skating rink at all times of the year, 
except on the very unfrequent occasions when it is covered with 
water. The expanse of crystallised salt is no less than twenty 
miles in length and twelve in width, without a break or flaw for 
the greater portion of that extent The stratum of solid salt is 
about six or seven inches thick, under which comes a layer of 
sticky, singular-looking mud, about two feet thick, and under 
this again another stratum of solid salt, as transparent as glass, 
of which the depth has been found in some parts to be six feet 
In summer, this salt plain, glittering and scintillating in the 
light of an almost tropical sun, presents a brilliant appearance. 
The frosty covering and the solid salt is as white as the snow, 
while the crystalline portion, when exposed, reflects dazzling 
prismatic colours. This immense deposit is remarkably pure, 
l)eing 95 per cent, of salt and 5 per cent, of soda, which is purer 
than what we commonly use for our tables. 



THB ISTHMUS OF SUEZ. 

It is allowed by all geologists that the Isthmus of Suez is the 
bed of an ancient sea. But how it became dry has not yet been 
decided : some observers are of opinion that its present condition 
is the result of an elevation of the land, while others maintain 
that the true cause has been a subsidence of the sea. M. Bey de 
Morande, who has examined the locality, and has published an 
Essay on the question, says that there is no evidence of elevation 
of land, and thinks that the sea, which once covered the isthmus, 
has been gradually dried up. 



CAVB DISCOVERIES. 

Fbofbssob Capelluh, of Bologna, has discovered remains of 
man and the lower animals in a cavern of the island Calmeria, 
the access to which is difficult and dangerous. In excavating, 
he found many implements of flint and stone, the working of 
which showed that they belonged to the most remote stone age. 
Besides objects referable to the hand of man, he found many 
which had been carried there by the human inhabitants of the 
cave, and a considerable quantity of animal bones mixed with 
the human. The condition of the latter indicated that the cave 
had been inhabited by cannibals. In the centre of the cave 
were traces of a hearth. A.t B.aAxtev\W»-«\a-^« «. <soQM^ete un- 
derground forest, in wHch repose tnmka oi a«^, ^<i..^c\36»\ftRs&. 
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discovered. The oak has preserved its hardness, but the other 
-woods have become quite soft. The submersion beneath the sea 
is supposed to have taken place in or about the eighth century. 



LAKE TAHOB. 

All who have attempted to swim in the waters of Lake Tahoe 
must have been startled by their strange lack of buoyancy. 
Good swimmers launch forth into the lake with the utmost con- 
fidence in their skill, and at once find themselves floundering, 
and only able to keep afloat by the most strenuous exertions. 
Croing into Lake Tahoe after swimming in the generality of lakes 
— the lakes and streams of the valleys — is like attempting to 
swim in fresh water after having learnt the art in salt water, or 
even more trying. The bodies of the persons drowned in the 
lake are never seen after they have once sunk. Of the five 
white persons drowned in the lake not a single body has ever 
been recovered or ever seen. The bones of all are still in the 
lake. How many Indians may have been lost in its waters in 
times past no one knows. Pine logs float in the lake but a 
short time, then sink never again to rise. Jn places far down 
through the crystal fluid are to be seen resting upon the bottom 
great quantities of slabs, logs, and lumber. The specific gravity 
of the water we do not know. It certainly can hold in solution 
but a very slight percentage of minerals of any kind. — Cdlifor' 
nian Paper. ' 

H2BMATITB IKON ORE. 

Fbofessob Stokes has read to the British Association the 
Report of the Committee appointed at the Exeter meeting of the 
Association for the purpose of calling the attention of the 
Government to the importance of completing, without delay, the 
investigation into the composition and geological distribution of 
the Haematite Iron Ores of Great Britain and Ireland, which has 
been already in part carried out by the Geological Survey. The 
Beport set forth that the committee in calling the attention of 
the Educational Department of the Government to the subject, 
pointed out that a remarkable process was invented some years 
ago by Mr. Bessemer for the conversion of crude cast iron into 
steel or wrought iron, a process by the application of which im- 
portant materials could be manufactured at a cheaper rate than 
formerly. The committee further pointed out that the royalty 
which at present exists on iron to which the Bessemer process 
has been applied will shortly expire, and that its expiration will 
probably give a great impetus to the iron trade of the country, 
and will give rise to a great demand for haematite, as this ore, 
by its pureness, is the best adapted for the Bessemer process. 
Therefore, it was most important that it fihoiild b^ \aiQrsRXL ^rV^sc^ 
htematite was to be found, and that t^hie m'^e^vV^^XkorcA ^^»^ 
entered upon as to the locsdities of th\B ore ^o\)\dL\^^ ^<^-^\s^^« 
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Tho result of the application was a reply from the Science and 
Art Department, to the effect that the Government did not feel 
itself in a position to continue the investigation of the subject 
by the Geological Survey, as it had come to the condusion that 
the money granted for such survey could not be properly applied 
for the purpose of the investigation desired by the Association. 

The President of the section said that, aiter this reply, no 
further steps could be taken on the subject by the committee. 



SILTEB MIXE. 

We have before alluded to the Silver Island of the north 
shore of Lake Superior, in the British Possessions, just below 
Thunder Cape, and some 16 miles beyond Fort William. The 
island is quite small in dimensions, say 100 ft. by 40 ft., and 
most of it is submerged at high water; a small part at one end 
is about 8 ft. above the lake level. This island was entered by 
tho Montreal Mining Company as part of a tract embracing 
108,000 acres. It was only last summer that Captain Frew and 
his company completed their bargain with the Montreal Com- 
pany for the island, and secured it by paying, or agreeing to 
pay, ^250,000 for the entire 108,000 acres. They went inune- 
diately to work at improving the mine. Their first step was to 
surround the island with cribs of timber, filled with stone, to 
sorve as a breakwater and an icebreaker; and within these 
cribs a coffer-dam was built, and puddled with clay, making 
tlie whole interior of the island nearly water-tight. Then 
they went to work laying bare the vein, and now have ex- 
posed 70 ft. in length, and find it to be a true fissure vein, with 
porpendicular walls, the vein of silver matrix being calcareous 
spar, with some little quartz intermixed. The vein is 8 ft. wide 
and eye-witnesses from there state that for one quarter of this 
width it will average 70 per cent, of pure silver. On the first 
trial, after the water was got out, 6 men took out ^^35,000 worth 
of silver in four days; and up to the latest accounts the 
working has been continued at about tl)«s rate. Already 123 
barrels of native silver, estimated to be worth ,^75,000 to 
jgf 100,000, have been shipped. The yield of the mine, computed 
by the ton, is not less than jfl to the pound. The mine now 
employs about 40 men, and the company will increase their force 
immediately. — Diduth Minnesotian. 



GREAT MININa GALLERY IN BRUNSWICK. 

A GREAT underground work is the Ernst August Gallery — one 

of five belonging to a metal mine in the Hartz. The mouth of 

it is at Gitteldj^, in Brunswick. It is 10 ft. high, 6 J ft. wide, 

and baa a fall three-fifths of an. inch in a yard. Like a railway 

tunnel (but it is twice the\eng^\i oi \>[ie>\ciia%^«X>i,\\» ^%& V^e^n 

simultaneoualy at various differeiit TgoiioX.^, wA ^oiy^^ \si \^ 
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years. The gallery is 6j miles in direct length ; but if its 
lateral branches are taken into account, and a subterranean gal- 
lery navigable for boats, which opens into it, the Ernst August 
Galleries are said to be not less than 15 miles long. All the 
junctions of the different sections fit accurately into each other, 
the precision of the results having been partly insured by the 
aid of a magnet, weighing 200 lb., which influenced the compass 
tlirough the solid ro^ 65 ft. deep, and which was kept in one of 
the working-places, while the compass was held in the other. — 
American RaUway Times, 

THE NEW COLOBADO MINES. 

According to the correspondence of the Chicago Tribune^ the 
excitement caused by the discovery of these mines is very great : 
— " Fifteen hundred would be a low estimate of the people 
already arrived, where, one month ago, a single cabin was the 
only evidence of the white man. The Grand Island district is 
situated about twenty miles from Central City, between the 
North and South Boulders, very near to the Snowy Range. It is 
on the same silver belt that has been foimd at White Pine, on 
the north of us, and in Arizona on the south. The prospectors 
who discovered it were guided, in a great measure, by these 
regions. They have undoubtedly found one of the richest silver 
mining districts ever known Old White Piners say that the ore 
is not only more valuable than that taken out in Nevada, but also 
that there is more of it. While many claims have been taken 
up, and some opened, there still seems to be plenty for all. Ore 
from the Cariboo and Idaho leads has been sent to the smelting 
works at Central City for reduction, and paid very largely, one 
lot assaying 3,000 ounces to the ton. But it is questionable if 
much can be done in developing the mines this fall and winter, 
owing to the heavy snows, which will soon cover up everything. 
Grand Island, though only a month old, boasts of several stores 
and two hotels. It would rather astonish people in the cities to 
see the goods in the former, and to partake of the accommodations 
of the latter. The merchants have everything for sale needed in 
a mining camp, from machinery down to needles and thread. 
The hotels offer you a blanket and a soft place on the rough board 
floor, and charge as if you were facing the handsome and polished 
cashier at the Sherman House. The miners themselves build 
cabins, buy their own provisions, do their own cooking, and are 
entirely independent. They usually pair off, and two of them 
live together, work together, and have everything in common. 
The largest mine yet opened keeps six teams hauling to Central 
City, and many of them require from two to three. Many who 
own interests here have gone to Chicago to get machinery, and 
as soon as it arrives and can be put into operation the yield will 
be largely increased. But, as before said, it \» ^o\iJQ\S?^\iTss».^ 
will be done, or can he done, before Bpnn^. "W^etL ^^ Wi^"^ 
begins to fall in any quantity, the xoadB mwat "Vi^ «i VtfsftJfcft^'QCtt 
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that it will be next to impossible to make any progress otit 
them. The ores cannot then be hauled to the irorlcs, and 
machinery and supplies cannot be conveyed to the mines. All 
prospecting must cease, as it would be rather difficult to accom- 
plish anything in the way of discovery with &om ten to twelT<e 
feet of snow on the ground. The oldest lead in the district is 
the ' Cariboo.' This mine has reached a depth of 75 feet. Two 
different ores have been taken out, which vary considerably in 
price. The select ore, as the best is called, is worth &om jf560 
to ^750 per ton. The common or inferior ore sells readily for 
about ^200 per ton. How much these ores are strictly worth 
cannot be ascertained. Professor Hill, to whose works in Black- 
hawk they have alwavs been taken, buys them from the proprie- 
tors of the mine, and reduces them as his own. Of course, be 
must be realising a handsome profit, as he is anxious to obtain 
the ore as fast as it can be taken out. ^125,000 has been 
refused by the owners of the * Cariboo ' lead for their interests, 
which proves beyond a doubt that they entertain a high opinion 
of the value of the mines. The next in order of discovery is the 
* Idaho' lead, and the great enthusiasm which has broken out for 
Grand Island is due principally to the richness of the ore taken 
from the ' Idaho.' This mine was discovered in August, and at 
the depth of 17 ft. a pay- vein was struck 42 in. wide. Never, in 
the history of silver mining on this continent, has a vein been 
found at once so extensive and rich so near to the surface.** 



EARTHQUAKE AT SANTA MAURA. 

Santa Haura has been almost destroyed by Earthquake. The 
shocks were so violent and so numerous that almost the entire 
town was destroyed. The earthquake was felt with severity at 
Monteleone, Pizza, Philadelphia, and elsewhere in the group of 
islands. In the town of Monteleone several houses were so 
damaged that they were in a dangerous state, and had to be 
vacated. A violent shock of earthquake was felt at Smyrna on 
the evening of December 1, but no damage was effected. At 
Mantech^, opposite the Sporadi, on the contrary, the shocks oc- 
casioned serious consequences. The town of Ula was destroyed, 
and three men were killed. Mamaritza and Mula suffered enor- 
mous injury. 

Santa Haura, or Leucadia, in which the ruined city stood, is 
one of the Ionian Islands. A chain of limestone mountains 
intersect it from north to south, covering the surface with its 
spurs, and terminating south-west in the promontory famous 
as " Sappho's Leap." Mount St. Elias, in the centre, is 3,000 ft. 
in height. 

GREAT EARTHQUAKE IN MEXICO. 

At Oaxaca, Mexico, the night oi T&^a.^ \\A^*l^>^ll be one 
2ong remembered. At hali-past \\ o'doc^, k»"».., ^ ^xvK;i«^vst^ 
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of shocks of Earthquakes occurred which shook the city to its 
foundation, causing a large number of deaths, and the ahnost 
entire demolition of the southern part of the city. The move- 
ment at first was oscillating from south to north, and almost 
instantaneously followed by a vertical one. Oaxaca dates back 
200 years, but bears no scars which can compare with those above 
inflicted. There is no city in Mexico, probably none on this 
continent, more substantially and solidly built than Oaxaca; 
yet there is not one house or edifice which has not suffered more 
or less, while many are in absolute ruins. The whole of the 
corridors of the old convent of San Juan de Dios are down, and 
in their fall buried four persons, wounding and maiming many 
more. San Francisco, inside and out, is a heap of rubbish. The 
palace is almost in ruins. The clock-tower, which was only 
completed on May 6, came down bodily, passed through the 
roof into the halls of the Supreme Court, through the floor of 
these, and piled itself in. the portal of the palace underneath. 
The whole of the arches are sprung, and many of the columns 
are shifted 8 in. and 10 in. on their p^estals. The cathedral in its 
interior suflfered most severely, and the saint perched upon the top 
over the centre door came down with a crash. The total number 
of deaths known thus far is 103 ; the woimded and the maimed 
it is impossible to find out. The shocks continued at intervals 
throughout next day. 

We cross a hemisphere of ocean, but not departing greatly 
from the latitude of Mexico, and we read in the Yokohama 
HeraJld of May 22: — "The earthquake on the 13th, at about 
half-past 2 a.m., was one of the most violent felt since the 
calamity of 1855. The houses rocked alarmingly for about a 
minute and a half, plaster being dislodged, paper burst from the 
partitions, and stones cracked, or were utterly thrust out from 
the walls. The master of the schooner Anna reports that while 
we were experiencing this smart shock his vessel was coming up 
the Gulf of Yedo, between Kanonsaki and Treaty Point, when a 
concussion was felt as if the ship had struck a rock ; the lead 
was immediately hove, and foimd 15 fathoms of water. About a 
qnarter-past three a lighter shock was felt. The water was 
smooth and the wind light at the time ; but immediately after the 
shock the vessel swung completely round, being immersed in a 
temporary vortex. In the vicinity of Vries Island large fields of 
pumice-stone were noticed floating round, samples of which 
Captain Peterson brought on shore. There is little doubt that 
the volcano on Vries Island acts as a safety-valve for the neigh- 
bourhood, as shocks of earthquake are mostly accompanied by 
increased action on the part of the volcano. A gentleman who 
has completed an overland journey from Niigata says the shock 
was still more severely felt in the interior of the country, and 
threw the Japanese into great alarm. Their terror was heightened 
by an eruption of the great volcano ABayoma., \iv \3iife \»\«siYsv5t^ <2Jl 
Sinshiu, which has not been in actual eT\\p\\CK\i iot >(3Di^^ ^"t ^'spKt 
ceutaries." 
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RBUFTION OF CEBOBUOO. 

The Mexican Correspondent of the San Francisoo BvlUti» 
giveH particulars of an Eruption of Ceboraoo. About fifteen 
miles north of Ahuacatlan is situated the mountain of Cebonoo^ 
which on February 22 burst fdrth into five distinct Tolcanoeti 
vomiting ashes, sand, and large rocks with such violence and 
continuity as to cause the depopulation of the surrounding 
count IT. A white smoke is visible throughout the day; at 
ni^'ht a blue sulphurous light, with occasional flames, crowiu 
the Hummit of the sierra ; at intervals of ten or fifteen minutei 
puffs of, apparently, vapour are omitted, with a sound like that 
of tho bloi^-ing off of steam from a boiler, followed by a dull 
roiiring noise and trembling of the earth. The liquefied rods 
and earth run like creeks of water. The eruption, if continued, 
will endanger the town of Ahuacatlan. The inhabitants of the 
towns and vilbiges in the vicinity could not breathe, from the 
effects of the fine ashes, which cover the ground and roofs of 
houses to the depth of over 1 in. The fires are extending in the 
direction of Uzeta and Tequepeshan. Jala is in imminent 
danger. In close proximity to the present eruption the remains 
of an old extinct crater are distinctly visible, evidently having 
in its day far exceeded the powers of the late outbreak; a 
stream of lava, two miles wide by twelve miles long, presenting 
at a distant view the appearance of a wide carriage-road, 
descends from the old opening and terminates on the road, 
which creates a hollow, rumbling sound when passed over by 
the stage coach. To date of April 1 no cessation or diminution 
had been perceived; on the contrary, it was presumed to be 
augmenting in force and extent. The Indians in the neighbour- 
hood believe it to be a vast gold and silver mine, and 'that the 
imps of darkness are having a grand production of metals ; they 
profess to see black people in the blue flames, making meny 
over tlieir productions at night. 

In a lecture lately delivered by Mr. Forbes, upon volcanoes, 
it is stated that the formation of a new, or the reopening of an 
old, volcanic vent is usually accompanied by a terrific explosion, 
often to be heard at immense distances. Thus, in 1312, the 
outburst of the volcano at St. Vincent was heard in &>uth 
America, 700 miles distant. In the eruption of Ararat, in 
1840, masses of rock weighing twenty-five tons were thrown 
out. Cotopaxi is said to have hurled a 200-ton rock. 



NEW FOSSH. FISH. 

A FOSSIL FISH, 22 inches long, has been found in the Lower 
Flag Rock of Lancashire. Mr. Aitken, of Bacup, President of 
the Manchester Geological Society, the owner of the fossil, con- 
eiders the fish to be a new species, and remarks that its dis- 
covery IB peculiarly intereftt\iig, as "\n\\i«t\c tvr> ^Taxaja.! remains 
have been found in this stratum. — AthencBum. 
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8ILUBIAK TBILOBITBS. 

Thsbb has been read to the Geological Society "Notes on 
some Specimens of Lower Silurian Trilobites," by Mr. E. 
Billings. The author first described a specimen of Asaph>(s 
platycephdlu8f in which the hypostome was not only preserved 
in situ, but also the remains (more or less well preserved) of 
eight pairs of legs, corresponaing with the eight segments of 
the thorax, to the underside of which they had been attached. 
Mr. Billings next described the doublure or pleura in the trilo- 
bites, comparing it to that of Limulus, and then a row of small 
scars and tubercles on the underside of the pleurae. Mr. Billings 
next directed attention to the Protichnites and Climactichnites ; 
and, finally, he described a section of a roUed-up Calymene 
aenaria, the interior cavity of which appears to be full of 
minute ovate bodies, from l-80th to 1-lOOth of an inch in 
diameter. 



CIBCUM-FOLAB FOSSIL PLANTS. 

Thb recent discoveries of enormous deposits of fossil plants 
in high northern latitudes will, as Sir E. Sabine justly observes, 
in his annual address to the Eoyal Society, impart a new and 
interesting motive to future explorers of the circum-polar lands. 
The paper by Dr. Oswald Heer, of Zurich, published in the 
Philosophical Transactions for 1869, has added much to the 
evidence contained in former papers by that able palaeontologist 
of the existence in remote geological epochs of " a vegetation in 
some cases identical with, and in others scarcely diflFering from, 
that which now lives and flourishes in the temperate zone — a 
vegetation comprehending oaks, planes, chestnuts, and even a 
magnolia, the leaves and fruit of which were found in the 
North Greenland deposits. In all. Professor Heer has identified 
no less than 137 species of the Arctic fiora of the Miocene 
age ; and he has moreover inferred, with great appearance of 
reason, that at the same era vegetation of the same character 
may have prevailed generally in lands within the Arctic Circle. 
The anticipation of future discoveries of plant-remains, adding 
possibly largely to the number of 137 species already recog- 
nised, must tend to give to land explorations and excursions an 
interest which was comparatively wanting to them when all 
that the explorer could anywhere hope to find (other than the 
scanty, though in some respects beautiful, flora which the 
rigours of the Arctic region at the present time still suffer to 
exist) was at most the less attractive fossil remains of much 
earlier geological ages, to the climatology of which less interest 
attaches than to that of the comparatively recent (however 
ancient) Miocene age." 
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CSnOSAUBUS. 

Professor* Phillips has addressed to the Athenaum the 
following very interesting commuQication : — "University Museum, 
Oxford, March 22, 1870 : Since the discovery of the huge thigh- 
bone of this great lizard, about a year has passed in Sie slow 
working of tne quarries, with no important additions beyond a 
few caudal vertebrae. Quite lately, however, notice reached 
me (* nostras pervenit ad aures *) of several bones of large size, 
lying on or near to the surface of oolite where the great femur 
rested ; and I have made several examinations of the localitj 
and circumstances of the deposit. On the last occasion, my 
friend, Mr. James Parker, was with me, and gave excellent aid 
in the * survey.' The space of ground in which the bones are 
found is apparently quite limited. They lie pretty near t<^ether, 
but not in their natural relative situations. All have been mrifted, 
yet not so much as to have suffered by attrition or mutual frac- 
ture. One may think the whole body of the vast old liiaid, in 
the extremity of age, was here laid to uneasy rest ; the parts 
separated by decay, the massive limbs disjointed, and the bones 
displaced. They lie in, and in some degree constitute, a bone- 
bed, whose basis is clay, with abundance of carbonaceous 
matter and small masses of wood which has undergone ' ere- 
macausis.' Selenite, the natural result of the mutufu action of 
iron -sulphide and decaying wood, in presence of calcareous 
matter, is rather too abundant, and injures the firmness of the 
bones occasionally. 

" Imagine a surface of the ossiferous day which covers the 
oolite laid bare by the workmen. Look southward ; before you 
are four bones laid rudely parallel, in a row, at intervals of 1, 2, 
or 3 feet. They are 64, 64, 46, and 37 inches long; 10 inches 
the least breadth in the narrowest part ; 26 inches the greatest 
breadth in the widest part. These are bones of Cetiosaurus. 
Over them and in front of them, three days since, lay as many 
others, as large, and as quietly reposing in their 'longseval' 
graves ; behind them, possibly, are still more bones, to be dis- 
covered at some future time. Bones of a much mightier area — 
probably hugest of all huge ilia — extended far and wide ; ver- 
tebrae, 8, 9, and 1 1 inches in diameter ; monstrous ribs, of which 
the parts traceable and inferred are 69 inches long ; and to this 
must be added two unknown quantities ; so their length must 
have been i/ + 69 + x inches ; all this within the compass of a 
few square yards. It seems like the burial-place of the great 
father of lizards, each of whose bones demanded — but only 
some could obtain— a separate grave. To reconstruct the frame- 
work of bones by replacing the many hundreds of fragments 
(for they are all traversed by innumerable fractures, and can 
only he taken up in heaps of chips mixed with some large frusta) 
W77J be the work .of many mon\ka *m cjmlt 1&»&w»dl. There, it 
may he hoped, for majay an a%ft, * ^'vwa^ ^JwiXsvX. ^«^\\K5<ec5asO — 
while Parliament will let us a\on€>— t\ift sXaAciiX. ofl ^«tfssBX\s&ft 
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will pause before the collected remains of perhaps the largest 
animal that ever walked upon the earth, and congratulate him- 
self that he lives in mammaliferous, not megalosaurian days — 
" Et grandia eifossiB mirabitar OBsa sepulchris. 

" John Phillips." 



OBGANIC BEMAINS IN TBINIDAD. 

A PAFEB has been read to the Geological Society " On the Dis- 
covery of Organic Remains in the Caribean Series of Trinidad," by 
Mr. R. J. Lechmere Guppy . The author described the rocks of the 
" Caribean Group " as consisting of gneiss, gneissose, talcose, and 
micaceous slates, and crystalline and compact limestones, and 
remarked upon the probable distribution of rocks of the same 
series on the continent of South America. In Trinidad the up- 
permost member of the series is a compact dark blue limestone, 
which contains obscure, but abundant, fossils ; in the subjacent 
day-slates and quartz rocks calcareous strings and bands, con- 
taining more distinct traces of organisms, occur. The author 
believeid that he had detected an Eozoon (which he called E, 
caribeum)f a Favosites (named F. fenestralis)^ a coral, and frag- 
ments of Echinoderms. He considered it probable that the 
Caribean series was pre-Silurian. 



FOSSILS OF AUTUN. 

M. B. Renault, Professor of Chemistry in the Scientific 
School of Cluny, has discovered a number of plants in the 
fossils of Autun, differing from those already noticed. Careful 
examination under the microscope of well-preserved stems of 
Zygnperis and Anachoropteris shows differences between those 
plants and ferns of the present day, but not sufficiently to dis- 
sever these varieties from the family. M. Renault has also 
succeeded in recognising plants of the genus Lt/copodium in some 
small fossil remains, thus showing the existence in ancient for- 
mations of a genus of plants not found in the French coal-fields, 
and rarely in those of other countries. — Athenaum. 

FOSSILS IN SICILY AND CALABRIA. 

"Remarks on Newer Tertiary Fossils in Sicily and Calabria" 
have been read to the British Association by Mr. J. Gwyn Jef- 
freys : In the last deep-sea exploring expedition in H.M.S. 
Porcupine, in the Bay of Biscay and along the Atlantic coasts of 
Spain and Portugal, Mr. Jeffreys procured at considerable depths, 
and especially from 994 fathoms, many species of mollusca in a 
living or recent state, some of which had been previously 
regaided as fossil only, and extinct, and all of them belonging 
to the newer tertiaries of Sicily and Cala\)t\& *, ajai^. Vei Xi^x^^*^ 
that a record of the fact might lead to ti\i© i\itV)[iet ^vftcss^erj «2>\ 
the geological pheDomen& which hsA cawae^L tV^e io^^'C^^^^^^'^ ^'^ 

v2 
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Buch species in that limited area. Several of these species 
inhabit northern, and even Arctic seas, and among them are 
Thrshratula cranium, T. septata, Rhynchonella psittizcea, Pecten 
aratuSy P. vitreus, Lima excavata, MtftUus vitreus, Leda firigiday 
Limopsis aiirita, L. minata or borealis, DentcUium abyssarum^ 
Puncturella noachinay Hela teneHoy and Pleurotoma carinaia. 
Other species now found in a living or recent state are Terebra- 
tula sphenoidea, T llina atriatula or strigUatay Verticordia acvti- 
costatCy V. granulosa (the two last being Japanese), two species 
of Fissurisepta, TVochus suturaliSy T. glabratus (TuTho)y TVocAo- 
cochlea monodngulutay Soalaria pumUay Cyclostoma deiicatum 
{reclufiia ?), and Pleurotoma decussata. One of the species in the 
last list or category {Fissurisepta papiUosa) had been also dredged 
by Mr. Jeffreys last autumn at Brobal, in Norway ; and he was 
of opinion that our knowledge of the Arctic marine fauna was 
very imperfect. The newer Tertiary fossils of Sicily and Calabria 
had been to a great extent investigated by Dr. Philippi, formerly 
of Cassel, Prof. Seguenza, of Messina, the Abb^ Brugnone, of 
Palermo, and Dr. Tiberi, of Resina, near Naples, and their col- 
lections had been examined by Mr. Jeffreys. Two suggestions 
or questions were submitted by the author of the present paper, 
viz., 1st, Have not all the deep-sea species of European mol- 
lusca originated in the north, and spread southwards in conse- 
quence of the great Arctic current? 2nd, Inasmuch as ihe 
Pliocene division of the Tertiary formation is now ascertained to 
contain scarcely any extinct species, and future explorations may 
reduce the percentage of such species to nil, may not that 
artificial division hereafter merge in the Quaternary formation, 
and the Tortiaries be restricted to Eocene, Miocene, and 
Oliffocone ? 

The President and Sir Roderick Murchison spoke of the great 
importance of this communication ; and the latter hoped Mr. 
Jeffireys did not share the opinion of his colleague Dr. Carpenter, 
that their discoveries tended to upset modem geology. Prof. 
Duncan confirmed Mr. Jeffreys' statement with respect to the 
specific identity of corals from deep water with those of the 
South Italian Tertiaries. The Rev. H. W. Crosskey also ad- 
dressed the section as to the glacial fossils of Scotland being 
Quaternary, and not Tertiary. Mr. JeffSreys, in reply, begged to 
assure Sir Roderick, as one of the parents of English geology, 
that he need not be under any apprehension for his offspring, so 
far as the deep-sea explorations were concerned. 



PALEONTOLOGY OF OLOUCESTERSHIBB. 

A PAPBB has been read to the Geological Society " On the 

Palaeontology of the Junction-beds of the Lower and Middle 

Lina in GIoucesterBhire," by Mr. R. Tate. The author^s object 

was to show that the atlachmeiit oi >i)i;\^ i^TiSk of Ammonites 

raricostatus to the Lcwet IAob an^ \\«X. oi A. JomvA^oux \Ki\3^& 

Middle Lias harmoniBes mt\i t\ie dM,\.TS!b^'Oiati oJl >iiQfe wesssR. 
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remains ; 50 species were catalogued from the united zones of 
A. oxynotus and A. raricostatus, 8 of which pass up into the 
Middle Lias, whilst 13 occur in the lower horizons ; 115 species 
were enumerated as occurring in the zone of Ammonites Jamesoni, 
60 of which pass to higher zones, whilst 1 1 made their first ap- 
pearance in the Lower Lias, the number of species common to 
the contiguous zones being 1 4. The author inferred that as the 
conditions of depth and deposit of the upper part of the Lower 
Lias are repeated in the lower part of the Middle Lias, accom- 
panied by a total change in the fauna, a break in the strati - 
graphical succession existed between the Lower and Middle 
Lias. 

PENTACBINITS FROM THE COASTS OF SFAIK. 

Mr. GwYN Jeffreys has presented to the British Association 
this fossil as one of the results of a dredging cruise in H.M.S. 
Porcupine. The Pentacrinus is different from P. capui Medu8<By 
,its nearest congener being P. Midleri. Its base was free, al- 
though imbedded in the mud. It is the first and only instance 
of a European species of this genus, which forms such an im- 
portant link in the geological chain, and connects the Mesozoic 
with the present epoch. 

Professor WyviUe Thomson regards this as a most remarkable 
and valuable discovery, and has made some remarks on the 
zoological position and history of the genus. Mr. Jeffreys adds 
that he noticed in Professor Seguenza's extensive collection of 
Tertiary fossils from the Zanolean formation at Messina some 
joints of a Pentacrinus, which probably belonged to P. WyviUe- 
Thomsoni. _______ 

BHIKOCEBOS BEMAIKS. 

A PAPBB has been read to the British Association ** On the 
Species of Rhinoceros whose Kemains were discovered in a Fis- 
sure-cavern at Oreston in 1816," by Mr. G. Busk. The object 
of this paper was to show that the rhinoceros whose remains 
were discovered by Mr. Whidbey in a fissure-cavern at Oreston, 
near Plymouth, in the year 1816, and described by Sir Everard 
Home in the Philosophical Transactions for 1817, belonged, not, 
as has hitherto been supposed by every one except the late Dr. 
Falconer, to Rhinoceros tichorhinus^ but to R. leptorhinus, Cuv. 
(i?. TnegarhinuSf Christ.). The remains consisting of between 
30 and 40 more or less broken portions of the teeth and bones of 
the skeleton, most of which are hardly in a condition to afford 
satisfactory diagnostic specific characters, Mr. Busk confined 
himself to the teeth and to a perfect metacarpal bone. The teeth 
mainly relied upon were the first or second upper molars {m^ or 
m*) of the right and left sides. Both were broken, but what was 
wanting in one was supplied by the olivet. T\i^ \)DLYa.Tvs«^ ^^^ 
Bmoothness of the enamel, the configuxalAon o^ \)cv^^<3t^'8iX«va^"Wi-^i 
the form and size of the colnmiis, and tiie ^s^o«v\AsyDL ^s^^^'?^»>" 
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tions of the "uncus" and "pecten** (" crocA«< ** and " anterior 
fombing-plate "), and the absence of the characteristic " tieho' 
rhine pit or fossette were in fevour of the author^s hypothesis. 
The metacarpal bone is 9^ in. long, and remarkable for the 
compression of the shaft and its comparative slendemess as 
contrasted with the same bone in R, tichorhinus^ which in no 
ease within the anthor*s knowledge exceeds 7j^ or 8 in. in 
l(>ngth, and is proportionately much thicker than in R. lepto- 
rhimi^, or any other extinct species. It was further shown that 
the Oreston metacarpal exactly corresponded with those of R. 
frpiorkinus from Grays Thurrock, in the British Museum. The 
chairman remarked that at one time the Oreston rhinoceros was 
referred to R. tichorhinuSy but that Buckland, although men* 
tioning the rhinoceros, never gave it a specific name. Mr. Soyd 
Dawkins confirmed Professor Busk's determination. 



THE TERBESTBIAL PARADISE. 

Major-General Sir Henry Kawlinsok has read to the 
British Association " Notes on the Site of the Terrestrial Para- 
dise." In this paper the author propounded, as the result of 
his investigations of Semitic antiquities, and of the cuneiform 
tablets of Babylonia, a new hypothesis regarding the site of the 
traditional Garden of Eden of the Hebrews. He remarked, in 
the first place, that on examining the early traditions of nations, 
we invariably found the Heaven-land, tne abode of the gods, 
the connecting link between divinity and humanity, to lie in 
that region of the earth from which the recording race took its 
intellectual origin. In illustration of this, he need only to refer 
to the Olympus of the Greeks and the Meru of the Aryans, 
which latter had three sites, according to the habitat of the three 
branches of the Aryan race ; the Persians, or Western Aryans, 
placing their Iran-vij in the Paropamisus, while the Meru of the 
Central Aryans was in Pamir, and the Eastern about the Sacred 
Lakes in Thibet, and in each of these there were supposed to be 
four rivers flowing from a common centre. There was ground 
then for supposing the Paradise of the Hebrews to lie in* that 
region which was the cradle of the nation, namely, near Ur of 
the Chaldees, which the author had been able to demonstrate, 
from cuneiform inscriptions, to have been situated on the lower 
Euphrates, at the place now called Mugheir. The name of 
" Hebrew " was also derived from the same locality, the zone or 
belt of alluvial land between the river and the Tertiary forma- 
tion having the specific title among the Arabian geographers of 
Ibr, or " the bank," so that Ibri was a perfectly correct ethnic 
title for the Abrahamic emigrants. Further, the author sug- 
gested that Gan-eden^ which we translate Garden of Eden, was 
nothing more than the Hebrew rendering of one of the old ver- 
nacular names of Babylonia, -wlaidi was Gan-duni (or with the 
ease-ending Garva-duniyai) Gaifia, a\^xi\^Y\Tv^w^^'KK«cS.\^ an en- 
closure, while Dunit ox Aduni, ^«*s oii«> qI ^^ ^sa^^^^jfta^^st- 
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shipped in the countiy. Without, however, insistiiig on this 
identification of the name, he would rely mainly on the names 
and attributes of the four rivers which watered the garden, and 
which were evidently intended to furnish an exact geographical 
description of Eden. These rivers, as it is well known, were 
Pison, Gihun, Hiddekal, and Euphrates. Now the land of 
Babylonia was constantly illustrated in the cuneiform inscrip- 
tions by the names of four rivers, two of which answer to the 
Tigris and the Euphrates, and the other two were named the 
Surrapi and the Ukni, The latter two were Assyrian terms, 
and their Babylonian equivalents had not yet been identified. 
The Surrapi seemed, however, to answer partly to the Biblical 
Gihon, and the Ukni to the Pison, and they represented re- 
spectively the left hand, or eastern, arm of the Tigris, and 
the right hand, or western, arm of the Euphrates. Eegard- 
ing the Pison, it is said in Genesis, " The name of the 
first is Pison : that is it which compasseth the whole land of 
Havilah, where there is gold ; and the gold of that land is good : 
there is bdellium and the onyx there." The name Pisun^ com- 
ing from the Hebrew verb "to disperse," signifies "the overfiow ;" 
and as in all ages there has been an outlet to the Euphrates 
above Babylon, where the fiood drains off to the south-east, 
varying exceedingly in its course and names, and as Ukni had 
been shown on independent grounds to mean the Onyx, or the 
Onyx River, though probably the term really refers to alabaster, 
quarries of which existed just outside the Euphrates alluvium, 
the author considered there was good reason for identifying the 
stream with the Pison of Genesis. Bdellium he considered to 
mean pearls (Bedolat), which were obtained through this direc- 
tion, from the Persian Gulf. The land of Havilab he believed 
to be the strip of sandy desert which skirts the Arabian upland. 
With regard to the Gihun, or the river " which encompasseth 
the whole land of Gush," his theory was, that in very early 
times the left branch of the Euphrates, which left the main river 
just above Babylon, and ran due east to the Tigris, was con- 
sidered to be the same as the left arm of the Tigris itself, 
that arm being prolonged in the same line to the eastward, 
while the right arm of the Tigris was considered to be the true 
continuation of the upper course of the river, following the 
same general direction of south-east. In a rough way, it might 
be said that the left arm of the Euphrates thus crossed the 
Tigris, and formed the Gihun. He justified this theory on phi- 
lological grounds, and discussed the whole subject in some de- 
tail. As to the description of the Gihun as " encompassing the 
whole land of Gush " (which, by a verv bold guess, our trans- 
lators had rendered Ethiopia), " Gush, or " Kish," was one of 
the primitive capitals of Babylonia, and it gave its name 
apparently to the whole country along the river. Kusiya was 
mentioned in that quarter among the poB6e«&\OTi<& qI'^^tvx^m^'^:^^- 
taapee. Various other reasons for tiiia \^«ii\\^<Ka.VAsyR.^«t^ ^- 
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duced. The third river offered fewer difficulties, as no one h«d 
ever doubted that the " Hiddekal " was the Tigris. The fourth 
river was Peratf or the Euphrates. In the inscriptions the word 
is often represented by the sign for '* water/' in the same way 
as it is called in Scripture " the great river ;" but usually the 
upper river has the name of Purat, where we have probably a 
very ancient root, signifying " to abound" or ** fructify," common 
to both the Aryan and Semitic tongues; the lower river,. below 
the Pison branch, is called in the inscriptions the river of Sippaza, 
from the town of that name. 



OUT OF THE WOBLD. 



The Sydney Morning Herald supplies the following curious 
facts respecting Lord Howe Island, which is situated in latitude 
31 S., longitude 159 E., and is about 450 miles from Sydney: — 

It is sixteen miles in circumference, six miles and a half in 
length, and averages about half a mile in breadth. About one- 
third of the island is taken up by two mountains at the south 
end, which descend in some places perpendicularly to the water. 
One of these rocks, called Paul's Pyramid, from its peculiar 
shape, is about 2,600 ft. above the level of the sea. There is a 
kind of harbour at the south-west side of the island, protected 
from the swell by a bar about three-quarters of a mile from the 
shore. The island is well timbered in every direction. It is 
inhabited by about thirty-five persons, including children. There 
are, however, only about eight or ten able-bodied young men. 
The island was, m years gone by, used as a calling station for 
whalers ; and it was with the view of trading with whalers, it is 
said, that the first settlers were induced to make it ^heir home. 
The islanders live very peaceably together, although they have 
no laws, nor anyone to superintend or guide them. There is 
neither schoolmaster nor clergyman on the island. The inha- 
bitants live in a state of blissful ignorance as to what takes 
place in other parts of the world. There seems to be a tacit 
understanding among themselves to respect each other's property. 
No register of births and deaths is kept, and marriage, m a legal 
sense, cannot be performed. One remarkable fact which struck 
some of the visitors was the indifference on the part of the 
islanders with regard to what was going on in the colonies or 
elsewhere, and their disinclination to ask questions concerning 
other countries. Except in one or two instances, they manifested 
no desire whatever to leave their island home. Most of the 
people are English, or natives of one or other of the Australian 
colonies. They were strongly advised by Captain Cloete and 
the gentlemen who visited the island with him to keep a register 
of the births and deaths ; and they adopted the advice, and ap- 
poinfed Captain Spurlmg U> -peTioTm \>W, duty. Now that the 
wants of the island "ha^e \)eeiimoTft"^TOTiv\\iWi^^\yc^^ 
the notice of the Govenimen.t, bXa^s n«\\!l ^^OavW^^ \«k \»2Ejeci Xa 
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amend the present state of things existing there, and to induce 
the people to provide means for educating their children. 

Some of the houses are good substantial buildings, built of 
hardwood slabs ; others are constructed of palm-trees, and 
covered with palm-leaves. The palm-trees grow luxuriantly 
everywhere, and houses are frequently surrounded with them. 
No manufactures are carried on — everything, both in the way of 
furniture and implements, being imported. At the time of the 
visit of the Commission, the islanders were all decently clothed. 
There is a small vessel, belonging to two or three parties on the 
island, which trades to Sydney about three or four times every 
year, bringing produce and taking back flour and such other- 
commodities as are required. This is the only direct communi- 
cation which takes place between the island and this continent. 
Occasionally a vessel calls at the island, and exchanges of goods 
and produce then take place. They generally barter their 
goods for produce which they require, and seldom either give 
or take money for anything. They occasionally run short of flour, 
biscuits, and sugar ; but they always have plenty of other food. 

The island is overrun with great numbers of pigs and goats. 
The pigs roam about in a wild state and feed on palm-seed, and 
their flesh is said to be very good eating and of good flavour. 
There are also great quantities of poultry of almost every kind. 
The chief products of the island are onions (some of which 
annually find their way to this colony), potatoes, maize, and 
bananas. The vegetation resembles in a great measure that of 
tropical lands. Amongst the trees are to be found the banyan. One 
specimen of this kind of tree is said to cover about an acre and 
a halfi The soil is rich and capable of producing plants either 
of a tropical or semi-tropical character. The ground is of an 
undulating character, cultivation taking place chiefly on the 
lower ground. 

A correspondent (Mr. John Brazier, formerly conchologist to 
her Majesty's steamer Curagoa) sends us the following parti- 
culars : — " The island was not inhabited until about thirty years 
ago, when a European family landed, and lived on it for seventeen 
years. When he was there in 1855, there were thirty-three 
Europeans with their wives. At that time there was plenty of 
water, fish, fowls, birds, pigs, and goats. The greater part of 
the settlers on Lord Howe Island are old whaling captains and 
sailors who leave their ships. Nothing was known of the 
natural history of the island until the late Mr. John Macgil- 
livray, formerly naturalist to H.M.S. Rattlesnake and Herald^ 
visited it in 1851, and discovered the following species of mollus- 
can land fauna : four species of the genus Helix, one of the 
genus Bulimus, four of the genus Diplommatina, one of the 
genus Cyclophorous, one of the genus Eegistoma, and one of the 
genus Omphalotropis. The island is a ^eixe>T».\ TevAeLNQ>a& ^'cst 
the colonial and foreiga whalers to get itefe\v "^ToVrnwis*^ «<S5$^ 
as onioBB, potatoes, &c. These things aie g^erast^iJ^'^ ^e^'xa. 
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exchange for liquors. This island is not the one that was dis- 
coTered by Captain Wallis on July 30, 1766. Th^ one discovered 
by Wallis is in latitude 10-49 S., longitude 166*1 E." 

IXPBOYEMEKTS IK SEPARATING SILYBB FBOM OBBS. 

Ik the extraction of copper from Spanish and Portuguese 
pjTites and similar ores by the ordinary humid process, that is, 
by roasting the ground burnt ore with common salt or other 
chlorides, and subsequently lixiviating the product, the lye con- 
tains copper together with a little silver and small quantities of 
some other metals. 

Hitherto this silver has been precipitated along with the 
copper by means of metallic iron, and their separation has been 
attempted in various ways. 

Now, according to an invention just patented by Mr. F. Claudet, 
of Coleman Street, London, the silver is separated previous to 
the precipitation of the copper, and this is done by adding to 
what are technically called the copper liquors a substance which 
decomposes the chloride of silver dissolved in them, and which 
by combining with the silve? forms iodide of silver. A soluble 
iodide of potassium effects this object by transforming the dis- 
solved chloride of silver into iodide of silver. If at the same 
time the liquors be slightly diluted a precipitate of subchloride 
of copper ensues. This precipitate carries down with it the 
insoluble iodide of silver formed. The blowing of steam 
through the liquors will facilitate the proper admixture of the 
iodide solution with them. 

From numei*ous trials it has been found that the proportion 
of silver to copper in Portuguese pyrites is about eight parts in 
10,000 parts; an estimation of the copper present in solution 
therefore affords in this case an easy method of ascertaining the 
quantity of soluble iodide to be added so as to avoid an excess. 
After the addition of the iodide the liquors are, as before stated, 
diluted with water until they become slightly turbid, and are 
then blown up With steam and afterwards allowed to settle. The 
clear liquor is now drawn off to the precipitating tanks, whilst 
the sediment contains the silver as iodide of silver, together 
with subchloride and oxychloride of copper, some lead, salts, and 
oxides of iron. 

The subchloride and oxychloride of copper are dissolved out 
in the sediment by means of very weak hydrochloric acid. After 
washing, the sediment is heated with water and metallic zinc 
added. The iodide of siver is reduced to the metallic state, 
whilst soluble iodide of zinc is formed. This is separated &om 
the deposit by filtration or otherwise, and the amount of iodine 
in solution determined. ' The iodide of zinc thus produced is now 
used over again for precipitating a fresh quantity of silver from 
the copper liquors, a\tlioug)a. mXXie ^a\.\astaiice iodide of potas- 
sium is the salt preferred. lut\v\»'wa.'5>i5[ift\^\Tv^\%'5w\^\^^ 
worked over, and comparfttWeVy oiiV^ %.wcMiSV\Q!e» <il>(kiax.«(issr 
stance has to be provided iot.— MecHa-aws' Mo^arwi*. 
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NEW GOLD-FIBLDS IN BBITISH COLUMBIA. 

It is stated in the Times of Januaiy 16, 1871, that new 
Gold-fields have been found recently at German sen Creek and 
Omineca, in British Columbia, which are said to be richer and 
larger than any gold-diggings found on the Pacific coast 
since the extraordinary early days of California. Two routes 
are open to these fields — one by the Fraser River, which is the 
longer ; and the other by the Skeena, or tlie coast route. The 
Victoria Standard of December 14 vouches for the truth of the 
following account ; — " By the arrival of the steamer Otter, from 
Skeena Kiver, bringing a number of miners from Germansen 
Creek as passengers, we learn from Mr. White, one of the -first 
party who was on Germansen Creek after the discovery, the 
following facts in regard to the mines in that country. Mr. J. 
L White is an old miner of twenty years' experience. He was 
in California in early days, and in Cariboo from the first ex- 
citement. Mr. White and his partner, ' Black Jack,' started 
early last spring for the Omineca country. They arrived at 
Vitalle Creek and prospected for 45 days in and around the 
neighbourhood of that creek, but did not find gold in sufficient 
quantities to pay. Their attention was next directed to Nation 
River, and they started with four months' supply of provisions, 
prospected there about three months, and did not find gold 
enough to justify them in stopping there. They left and then 
strudk the Omineca River, which they travelled up about 100 
miles, prospecting several creeks which emptied into the river, 
and. found gold. Mr. White thinks that some of these creeks 
will pay as well as Germansen Creek. They then struck Ger- 
mansen Creek, which empties into the Omineca River. There 
they found a party who had discovered the creek about two 
weeks previously. They prospected the creek, found gold in 
paying quantities, and located their ground. As fsir as the 
creek has been prospected, it has paid from j^lO to ^100 per 
day to the hand. By the time Mr. White got his flume ready 
for work the creek was frozen, and he had to discontinue further 
operations. There is not much difference in the pay of the 
cLums as prospected, which extend 2 miles. The creek is sup- 
posed to be from 25 to 30 miles in length, but the exact length 
is not known, as it has only been prospected a very short dis- 
tance. All the claims which were opened up the creek paid as 
largely as those which were worked lower down the creek. A 
new creek was reported to be discovered about 10 miles from 
Germansen, which prospected 25 cents, to the pan. It also 
empties into the Omineca. The country is mountainous, thickly 
wooded, with lakes and beaver dams all through it, and it is 
a very rough country to prospect. The opinion of an old miner 
is that it is the best gold-field which has yet been struck on the 
coast, especially for a poor man. The pjcA.^ \a}!Lev\. ov*, \s^ \ft ^^ 
time our informant left amoiinted lo «bbou\, jY^^^^^^^^n^ss^^ 
which went for provisions." 
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^stronomg anb ^tUoxaloqi^. 



THB BSPOBT OF THB ASTBOKOMEB BOYAL. 

Thrre is a portion of the Report of the Astronomer Royal to 
the Bo€krd of Visitors of Greenwich Observatory to whidi we 
desire to call attention. Mr. Airy raises the question whether the 
cause of science might not gain if at Greenwich Observatory, as 
in the Imperial Observatory of Paris, for instance, the higher 
branches of mathematical physics shoidd take their place by the 
side of observatory routine. This is a question of much import- 
ance, and we sincerely hope that the remark of the Astronomer 
Royal will attract the attention of those interested in such mat- 
ters. All know the valuable investigations which Mr. Airy has 
himself made in the lunar theory and physical optics ; but it is, 
perhaps, only those who are acquainted with the immense routine 
duty and the amount of daily labour entailed on the Astronomer 
Royal himself who can appreciate justly the difficulties with 
which Mr. Airy has to contend in following out such pursuits, or 
in undertaking any investigations which do not fit in necessarily 
with the routine of the place. The chief object of a great 
national observatory like that at Greenwich is to ascertain and 
register the positions of the heavenly bodies. Such work is a 
national necessity, and its practical utility is incalculably great. 
There probably never was an observatory which fulfilled its duties 
so well as Greenwich Observatory now does, and has long done, 
under the care of the present indefatigable Astronomer RoyaL 
There are other important branches of observation which have 
grown up, and which may now be regarded as equally the part of 
a national observatory, namely, magnetic and meteorological ob- 
servations, and observations on the light and heat of the heavenly 
bodies. The magnetic and meteorological observations have been 
conducted at Greenwich for a long time on a large scale, and 
observations with the spectroscope and thermopile are receiving 
a continually increasing attention. 



HARTWBLL-HOUSE OBSERVATORY. 

The valuable astronomical instruments from Hartwell-House 
Observatory, the property of Dr. Lee, deceased, have been dis- 
posed of by Messrs. Christie, Manson, and Woods. The follow- 
ing were the more important objects : — Lot 1. The transit 
instrument, by Jones, of Charing Cross, 6 ft. focus and 3} in. 
aperture, mounted on stone piers, fitted with Brazilian pebbles, 
two setting circles, a full battery of eye-pieces, and all necessary 
apparatus — 11 guineas (H-odgaoTQiY 'i. k «A^et«eii. dock, by Vnl- 
liamy, of Pall Mall, speciaWy ioxl3T.lAft,i\xn!Jv^^'w>a5i.\ajstsav 
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• 
rial pendulum and Graham's dead beat — 251. lOs. (Page). 4. A 
Gregorian telescope, with 5 in. speculum and low stand — 8 
guineas (Harris). 5. An equatorial stand, universal, by Cooke, 
of York, for a 6 ft. refractor, with a cast-iron stand — 14^ guineas 
(Gibson). A different property,. — 31. A 42 in. telescope, 2j in. 
achromatic object-glass by Dolland, with brass pillar and claw 
stand and mahogany tripod stand (fitted with divided altitude 
quadrant) to match ; the telescope is fitted with finder, telescopic 
steadying rods, four Huyghenian eye-pieces, magnifying 40, 80, 
130, 180 diameters, Kitchener's pancratic eye-tube, magnifying 
to 300 diameters, double gold-wire micrometer, &c., and all the 
accompaniments of a first-class telescope, contained in a hand- 
some mahogany case — 14 J guineas (Handford). 32. A very rare 
and beautiM mechanical clock, in a richly chased and gilt case, 
under shade, and a Spanish mahogany stand, ormolu mounted, 
with marble slab for same, formerly in the possession of Napo- 
leon I. A similar clock can be seen in the Palace of Versailles — 
48 guineas (Page). 44. A pair of breech-loading double-barrelled 
guns, by Purday, in a case — 30J guineas. 45. A pair of ditto, 
by Charles Lancaster, 35| guineas. 

ASTBOKOMICAL NOTES. 

Ahokg recent communications to the Koyal Astronomical So- 
ciety, Mr. Balfour Stewart throws out the notion that auroral 
appearances and the zodiacal lights are in some way connected 
with the phenomena of terrestrial magnetism. He finds in the 
anti-trade winds the moving conductors required to produce the 
effect, and suggests that as they pass rapidly over the lines of 
the earth's magnetic force, we may expect them to be the vehicles 
of an electric current, and possibly to be lit up as attenuated 
gases are when they conduct electricity. In this way, the phe- 
nomenon of the zodiacal light might be produced. Then, again, 
these moving currents will re-act on the magnetism of the earth, 
which may account for the somewhat sudden and violent changes 
that take place in the earth's magnetism at those seasons when 
the great wind-currents change most rapidly — as, for example, 
at the equinoxes. May we not also imagine, says Mr. Stewart, 
that there are two varieties of aurora— one corresponding to sta- 
tionary conductors imder a very rapidly changing core, and the 
other to rapidly moving conductors under a constant core ? And 
might not an aurora of the latter kind indioate the approach of a 
change of weather ? 

Mr. Huggins, pursuing the interesting question, how to render 
the solar prominences visible without the use of the spectroscope? 
states that the most promising medium he has yet tried is a 
solution of carmine in ammonia, combined with a solution of 
chlorophyll. But this combination requires to be greatly im- 
proved before the full effect desired can be obtained. It ai^Tjeaxft^ 
too, that the spectroscope is likely to ploj flt \i'fe^^x\ ^wKJ^.\a. ^^'st- 
radons of the transit of Venus "wbic^ la \o Xs^'e^ ^^"t^ \xiL \'^^^. 
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— Mr. J. Browning reports a remarkable change of colour in the 
equatorial belt of Jupiter. During the years that he has ob- 
served the planet, *Hhe equatorial doud-belt has been without 
colour ; " but now it is of a strong greenish yellow, diversified at 
times by white spots, while the polar regions of the planet are 
ashy blue. These appearances have been confirmed by other 
observers, and it is supposed that they indicate some considerable 
change either on the sturface or in the atmosphere of Jupiter. — 
Athen<Bum. 

OCCULTATION OF THB FLAmST SATUBN. 

Mr. W. F. Dennino, Hon. Sec. Observing Astronomical 
Society, writes from Bristol : — The Occultation of Saturn by the 
moon on Friday last (September 30) was observed under 
favourable circumstances. The telescope emploved was an old 
metallic-mirror reflector of 4 in. aperture, ana with this instru- 
ment the planet was distinctly seen as early as 5.30. I watched 
the gradual approach of the two bodies until 6, when the west 
part of the ring of the planet was obscured by the moon. At 
6.1 (town time) the planet entirely disappeared, and remained 
invisible for one hour 14 minutes. At 7.15 the ring became 
visible from the bright side of the lunar disc, and very soon 
afterwards the planet had completely reappeared. It was ex- 
ceedingly faint immediately subsequent to its emersion. The 
dull hue of Saturn contrasted strongly with the bright clear light 
of the moon. The occurrence would certainly have been wit- 
nessed to greater advantage had the objects been situated at a 
greater altitude. During the progress of the phenomenon the 
moon was slightly enveloped in a mist. 

Occultations of Saturn are of comparatively rare occurrence. 
Ill the present year, however, the planet has been obscured by 
the moon no less than three times — viz., on April 19, July 10, 
and on the occasion referred to above. 



METEORS. 

{To the Editor of the Times,) 

I see from a letter which appears in your paper of yesterday 

that a remarkable meteor which was visible in this county 

on the night of Monday last, the 16th inst., was visible 

also in the north of England. It would 'be a matter of some 

interest to know over what area of country it was seen. It 

burst about 50 degrees above the horizon in the N.N.W., and its 

great peculiarity was in the appearance presented by the luminous 

vapour which was the product of its explosion. This vapour 

was brighter than the tail of any comet — ^at first linear in shape 

— with sharp irregular projections. It was soon, however, curled 

up, as if by an atmospheric current, into the form of a horse- 

shoe, and in this form seemed \» dT\ix. ^erj slowly before the 

N,E. wind in a S.W. direction. It ^a.d^^aX^.'^^ >5vs.\. ^wj ^^^V^, 

lost its brilliancy, remaining viaMe iox moTc tXv^iv^ ^^c^aaMst ^\ 

an hour. 
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The brilliancy of the vapour was the more remarkable as the 
sky was cloudless at the time, and the raponr shone out from 
the after-glow of sunset which is so strong in these latitudes at 
this season of the year. 

The meteor appeared a few minutes after 9 p.m. 

Inverary, Aug. 19. Abgyll. 

A splendid meteor passed over this place on Saturday about 
9.25 p.m. 

I was walking in my garden, in an easterly direction, when 
suddenly all objects about me were illuminated, I supposed, for 
an instant, by a flash of lightning. Glancing overhead, I saw 
a globe of light, apparently nearly half as broad as the full 
moon, sailing steadily but rapidly in a direction nearly from 
west to east, and somewhat north of the zenith. The li^ht, at 
first a brilliant white, feintly tinged with violet, passed succes- 
sively to pink, crimson, and at the instant before extinction to a 
pale green. 

A few dull, reddish sparks remained in the neighbourhood of 
the point of extinction sufficiently long to enable me to place 
that point very near to a certain bright star which I ascertained 
afterwards, by means of a celestial globe, to belong to the con- 
stellation Cassiopeia (probably Cassiopeise). 

As to the point of first appearance, I can only guess, from the 
direction and velocity of the body when I first caught sight of it, 
and from the time the previous illumination had lasted, that it 
must have first appeared somewhere about the altitude, and a 
little to the south, of the last star in the tail of the Gh-eat Bear 
(ij Ursae Majoris). 

If any other observer or observers have noted the position of 
this remarkable meteor, perhaps the above rough notes of its 
position may (in the absence of more exact observations) be 
sufficient for obtaining a rough estimate of its altitude. 

Linton, Cambridge, Aug. 22. E. W. Wilkinson. 

I have seen this evening, about 9.20, a meteor that, in the 
visible effect of its lustre, surpassed even that " great meteor " 
which others, as well as I, observed on the 15th of October, 
1863, and on which two letters of mine appeared in the Times. 

In my return home, through a field, close to Combe Church, I 
was stepping westward, when a sudden blaze, well nigh " a flood 
of day," far round illumined the country. Looking back (for the 
splendour came from the east), I saw a ball of white light, which, 
I should say, was about half the apparent size of the full moon, 
and which, with a slowness that enhanced its grandeur, dropped 
perpendicularly from the zenith. It was then about midway to 
the earth : when it had fallen half the remaining distance it 
burst, without scattering any sparks. It fell apparently but a 
field or two behind me. I am curious \jci «.%ft -^V^t^ ^^^st 
observers place the descent of this glorvoua w^^«rv\AQVi. 

Combe Vicarage, near Woodstock, Aug, ^Q. 
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MBTBOBIC ASTSOXOMT, BT PB0FES80B GRAIYT. 

Meteors are divisible into three classes — aerolites, fire-balls, 
and shooting-stars. 1 . An aerolite is a stone which has UHen 
from the sky to the earth ; an occurrence which has been proved 
in modem times, though long doubted by scientific men. Livy 
states that in 654 B.C. a number of stones fell from heaven upon 
the Alban Hill, near Rome ; and it is also related that, in 468 
B.C., a large stone, equal in size to two millstones, fell at .£!g06 
Potamos, in Thrace. Numerous instances have occurred in 
modern times. A stone weighing 56 lb. fell at Thoring, in 
Yorkshire, on December 13, 1795, accompanied by loud explo- 
sions resembling heavy guns ; and in 1866 a stone fell in Hungaiy 
weighing 600 lb. Aerolites consist principally of iron mixed 
with chromium, nickel, tin, copper, and other elements ; but 
nothing has been found in them which does not exist in terrestrial 
substances. There are also found, in various parts of the world, 
large metallic masses, consisting of elements not existing in 
the rocks of those countries. These msisses are presumed to be 
aerolites, and are termed meteoric iron. The British Museum 
contains such a mass, weighing 8,000 lb., found in Australia. 
2. Fire-balls — large, luminous globes — have been frequently seen 
traversing the heavens, apparently with great rapidity, and ulti- 
mately bursting into fragments with a loud explosion. In 1783 
one travelled from Shetland to Bome with a velocity of thirty 
miles in a second, the velocity of the earth being nineteen miles 
in a second. Halley conjectured aerolites and meteors to be 
produced by the agglomeration of materials in the upper regions 
of the atmosphere ; but this notion, as well as that which attri- 
butes them to the energy of volcanic agency in the moon, is 
found to be untenable. Tlie theory mostaccordant with the fects 
is that of Chladni, who supposed meteors to be cosmical bodies, 
which, on approaching the earth, are attracted by the force of 
gravity into the terrestrial atmosphere. 3. Shooting-stars, ac- 
companied by a train of light, and seen on any dear night, are 
generally visible for little more than a second. Their height, as 
determined by Brandes and Benzenburg (two German physicists, 
near the end of the last century), ranges from thirty to seventy 
miles above the earth's surface, and they travel at the rat© of 
thirty miles a second. The attention of scientific men was first 
drawn to the celebrated November shower of meteors by that ci 
1838, when it was found that similar ones had been recorded in 
1799, and also in 1766, but not so clearly. The German astro- 
nomer Olbers was thus led to conjecture that the apparition 
might be periodic, recurring in periods of thirty-three years, 
and that, consequently, another such shower might b© expected 
in 1866. This conjecture, as is well known, was faithfully and 
brillmntlj verified ; and in \%^^ PxQfessor Newton, of Yale 
College, United States, coWecteA mA ^x^cvwa^^^NJafc accounts 
respecting the Novembex stai-aViQrwet \.o \i«k \sjraaji Sax \sss5y5sc& 
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records, European, Arabian, and Chinese ; and hence also deter- 
mined that llie apparition would again occur in the night of 
November 13, 1866. He further discovered the important fact 
that the node of the orbit of the meteors had a direct motion 
upon the plane of the ecliptic — an effect clearly due to the dis- 
turbing action of the planets on the meteors ; and he also pointed 
out that, while the phenomena might be accounted for by five 
different suppositions, as regards the magnitude and form of the 
orbit in which the shower revolved, a comparison of the observed 
motion of the node with its motion computed upon each of 
these different suppositions, would supply an infallible criterion 
for determining which of the five assumed orbits was the one in 
which the meteors really revolved. Adopting this view. Pro- 
fessor Adams ascertained that the true orbit of the meteors is a 
very eccentric ellipse, the time of revolution of the meteoric 
stream round the sun being thirty-three years and a quarter. It 
has been conjectured, upon good grounds, that the meteoric stream 
was originally a mass of nebulous matter, drawn into the solar 
system by the distinct action of some of the larger planets, in 
the same manner as Lexell's comet had been thrown into a new 
orbit and rendered visible by the disturbing action of Jupiter. 
Le Verrier, in fact, has found that the November meteors were 
originally introduced into the solar system in 126 a.d., in conse- 
quence of having approached very near Uranus. The periodicity 
of the August meteors was first ascertained by Quetelet, who 
also pointed out the remarkable relations between the elements 
of the orbit of the November meteors and those of the first 
comet of 1866. As a similar resemblance has been ascertained 
to characterise the orbits of the August meteors and the Hind 
comet of 1862, it would apper that the comets of 1862 and 1866 
were very probably great meteors. In connection with the stream 
of meteoric matter shown to be revolving round the sun. Pro- 
fessor Grant referred to Le Verrier' s researches in physical as- 
tronomy, which indicate the existence of two meteoric rings, one 
revolving at the same mean distance from the sun as the earth, 
the other revolving within the orbit of Mercury ; to the swarm 
of small planets (revolving between Mars and Jupiter), which 
probably are merely larger members of a meteoric system ; and 
to the triple ring with which Saturn is encompassed, which there 
is good reason to believe is composed of a multitude of minute 
separated bodies. Although, said the Professor, many points 
respecting comets and meteors are still shrouded in mystery, 
past experience leads us to hope that the advancing light of 
science will dispel the existing darkness, and that conclusions of 
a definite nature will be ultimately arrived at respecting the 
constitution of those wondrous bodies, and the part which they 
play in the great scheme of the universe. — Boyal Institution 
Lecture, 
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KEBUUE AND COMETS. 

A NEW theory of Nebulae and Comets has been communicated 
to the Philosophical Magazine by Mr. Davis, of Leeds. It is 
contended that there exist in space large masses of matter in a 
gaseous state which are non-luminous, and therefore invisible. 
This matter is necessarily very rare, because there is no solid 
nucleus to condense it by attraction. As long as a mass of such 
matter remains by itself it continues gaseous, non-luminous, and 
invisible. It will sometimes happen, however, that two masses 
of gas having a chemical affinity for one another coalesce under 
the influence of their mutual gravitations. When this occurs 
chemical combination will take place with an evolution of light 
and heat, and a nebula will begin to be formed. Chemical 
action between the gases will only take place in their bounding 
surfaces, and the apparent shape of a nebula will not necessarily 
reveal its real shape or extent, but only the form and extent of 
the bounding surfaces where combination is going on. The 
product of the combination may be such that it will only exist 
as. gas at high temperatures. When cooled it may assume the 
liquid or solid state, and the liquid or solid particles will gravi- 
tate towards the centre of the nebula and form a nucleus pro- 
ducing also light and heat as one result of such gravitation. 
Spiral nebulae will be produced by the gravitation of the particles 
towards a centre, just as a spiral motion is produced in a basin 
of water if allowed to flow out through a hole in the bottom, 
towards which the water gravitates from all sides. Planetary 
nebulae having more than one envelope may also be formed in the 
manner described, the envelopes being formed in succession in 
different periods of time. Comets, like nebulae, are supposed to 
consist of large masses of gas ; and a comet which enters the 
sun's envelope has a large tail of gas, which is invisible until 
heated to such a temperature as to favour combination or until 
lighted by the sun's heat. The tail of a comet spreads because 
the further it is from the nucleus the less it is condensed by the 
action of gravity or by the attraction of the nucleus. The sun 
itself is, on this theory, supposed to be a nebulous star, en- 
veloped by matter extending an immense distance beyond its 
photosphere ; and the zodiacal light, the bands of meteoric 
matter passed through by the earth, and the retardation expe- 
rienced by comets are all accounted phenomena showing the 
existence of such matter. 



EOCENTEICITY OF COMETS. 



Professoe Grant, in his fourth lecture, delivered at the 

Eoyal Institution, considered the circumstances depending on 

the generally great Eccentricity of Cometary Orbits, commencing 

with those comets wYi\c\i aip^ToaQ\\ ^et^ -aear the sun at their 

passage of the periheUon, amox\^\.^V\c)o.\\\c>%fe^i\^'^^ ^ts!i11848 

were especially promment. 1\i& \aX.\.?>T, «.\> ^^ >C\Taa ^1 ^^.^^ 
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sage of the perihelion, was only about 100,000 miles distant 
from the sun's surface, and the heat was equal to that which 
would be transmitted to the earth's surface by 29,000 suns ; but 
this lasted for a short time only. The comet was then traTelling 
at the PiJte of 1,200,000 miles an hour (about twenty times the • 
orbital velocity of the earth) ; consequently, it soon escaped from 
its close proximity to the sun ; in fact, during an interval of 
twenty-four hours its distance from the centre of the sun in- 
creased in the proportion of one to ten. Its light, also, when so 
near the sun, was equally remarkable, and was seen by many 
persons, in various parts of the world, with the naked eye. 

The Professor then commented upon the mutually compensatory 
eflfects produced by the comet's velocity and the sun's attractive 
force ; the result being that the path of the comet was curved 
very much at the perihelion, where the sun's attraction was 
the greatest possible, but not more than it was curved at 
the aphelion, where this attraction was least intense. He re - 
ferred to two conclusions suggested by the observations of the 
great comets of 1680 and 1843 : — 1. That the nucleus of a comet 
must be, in some instances, a solid body, since otherwise it is 
impossible to conceive that a mass of nebulous matter can escape 
utter dissipation in space by reason of the intense heat to which 
it is subjected at the passage of its perihelion. 2. In reference 
to a recent theory of the physical constitution of the sun — that 
solar heat may be due to the frictional effect produced by a zoile 
of meteors encompassing the sun and circulating roimd it. If 
this be true, he said, the resistance offered by such a zone ought 
to have produced a sensible effect upon the comets of 1680 and 
1843 ; whereas, not the slightest derangement in their move- 
ments attributable to such a cause was indicated by the observa- 
tions. The near approach of comets to the earth was next con- 
sidered ; and it was stated that in some cases the orbit of a 
comet intersects the plane of the ecliptic in two opposite points, 
almost coinciding with the terrestrial orbit, which, in respect to 
Biela's comet, created so much alarm in 1832 from the supposed 
possibility of collision with the earth. Actual investigation 
demonstrated the groundlessness of this alarm ; still, the move- 
ments of comets are so eccentric that such a collision must not 
be regarded as impossible, although such a contingency is very 
remote, and, even should it occur, would be probably without 
any disastrous consequences, since the cometary masses are 
believed to be very small. The near approach of comets to any 
other planet was next considered, and illustrated by reference 
to Jupiter, the most powerful disturber of their movements. 
Lexell's comet (invisible previous to 1770), having approached 
very near Jupiter, in 1767, was by the attraction thrown into a 
new orbit and rendered visible, and by another approach, in 
1779, was a second time thrown into a new orbit aad vaaAft^ \xv- 
visible. Eeference was then made to"E»xvck.^^ c,c>m^\.^"«^v\^^^3^ 
its approach to Mercury ^ enabled astroTiOTxiet^ ^ic> ^•eXfc^c^^xv'^*^^ 



244 THE TEAB-BOOK 07 FACTS. 

mass of that planet. Encke's theory of the existence of , 
tremely rare medium pervading space and offering resista 
the movements of the celestial bodies, based upon his ol 
tions of this comet, was referred to by the Professor, an< 
sidered to be supported by no other evidence ; and the 1 
was concluded with remarks on the probable number of ( 
which visit the solar system. 

BSMABXABLE COMETS. 

Pbof. Grant, in his fifth lecture, delivered at the Royal 
tution, after reminding his audience that in his previous le 
he had shown that comets are bodies revolving in the ce 
regions, and governed in their movements by the same 
law of attraction which retains the planets in their ( 
said that he proposed now to consider the natural quef 
what is the constitution of those wondrous bodies ? — and 
is the purpose which they serve in the great scheme < 
physical universe? In order to do this, he thought i 
sirable to present a view of the more striking physical 
nomena by which they are characterised. Little a 
deduced from the earlier recorded crude observations 6f 
peans ; but the descriptions of Chinese writers have t 
most valuable light on many points of cometary astro 
The comet of 1378, one of the earliest of these typical a 
was proved by M. Edouard Biot to be identical with Hi 
comet. In 1402 appeared one of the grandest comets 
tioned in history. It continued visible for eight days, e^ 
full sunshine, and all writers concurred in representing 
a terrible phenomenon. It was one of the few comets ^ 
in daylight. In 1466 consternation was occasioned thror 
Europe by a great comet which, from its apparition s 
after the capture of Constantinople by the Turks, was, toj 
with them, anathematised in a bull issued by Pope Cjdixi 
This comet, conjectured by Halley to be identical with tl 
whidh bears his name, was decisively proved to be so by I 
the French astronomer. The comet of 1631 is mem( 
from its having led the German astronomer Apian to coi 
that the tails of comets extend in the direction opposite 
sun. The seventeenth century was illustrated hy some < 
greatest comets of modem times. That of 1618 was esp< 
memorable. Father Marsilius assured Kepler that he 
with the naked eye in full daylight. According to Long 
tanus, the tail was 104 degrees in length, and exhibited 
mous vibrations, and Cysatus, a Swiss astronomer, obi 
symptoms of its breaking up into several parts; a phenoi 
not unsupported in history. Seneca refers to a comet men 
by Ephorus, a Greek wrvtiex, which divided into two parts 
disappearing ; and Biel^'a comeX> Vo. ova q^ da.y fan 
another example. Tb.e comet oi \^^Q ^«t^ ^\%\ka.^\^<e,$i, 
near approach to tlie buu at ^^© ^^^ oi*\\&^T^^^^^ 
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and for having enabled Newton to demonstrate the subjection of 
cgmets to the same laws as the planets in their orbits. The 
comet of 1729, which of all the comets whose orbits have been 
calculated has the greatest perihelion distance, supplied the 
groundwork of some speculations on the probable number of 
comets which visit the solar system. The comet of 1744, the 
most splendid of the century, was visible in daylight, and, ac- 
cording to Ch^saux, a Swiss astronomer, was accompanied by 
a fanlike tail. The great comet of 1769 illustrated the growth 
of the tail as it approached the sun. The passage of the peri- 
helion occurred on October 8. On August 15, the tail measured 
6 degrees ; on the 28th, 15 degrees ; on September 2, 36 degrees ; 
on September 10, 60 degrees ; on November 30 (after the pas- 
sage of the perihelion), only 1 J degree. After a detailed account 
of the comet of 1811, the most remarkable in modem times, the 
Professor conchided with a description of the singular physical 
changes perceived in the heads of the comets of 1835, 1858, and 
1861, as they approached their respective perihelia. Professor 
Grants in regard to the formation of the tails of comets, stated 
that, although innumerable theories had been propounded, no 
satisfactory explanation had yet been given ; and after a brief 
notice of the earlier opinions of Kepler, Newton, and Prevot, he 
described the recent ingenious theory of Professor Tyndall 
founded upon the active influence which light exercises upon 
vapours existing under certain conditions. This theory, although, 
like the others, incapable of supplying a complete explanation 
of the observed facts, is valuable as being founded upon a prin- 
ciple established by experimental research, and in harmony 
with two of the most striking phenomena of cometary physics — 
viz., the rapid extension of the tail of a comet about the time of 
the passage of the perihelion, and the extreme tenuity of the 
material substance of which comets are composed. The question 
whether comets are self-luminous, or whether they are indebted 
wholly to the sun for their light, has been much discussed; and 
the Professor said that, although the light of comets is in all 
probability due in some degree to the reflection of the sun's 
rays, still there has been not unfrequently observed, during a 
comet's descent to the perihelion, intermittent variations of 
brightness, which cannot be explained by the varying distance 
of the comet from the earth and sun, as would necessarily result 
if the comet shone solely by reflection. The result of Mr. 
Huggins's spectroscopic observations of Brorsen's comet and 
Winnecke's comet, both of which returned to the perihelia of 
their orbits in 1869, seem to indicate that comets are gaseous 
bodies .composed mainly of carbon. The Professor concluded 
with a brief exposition of the opinions entertained by Newton 
and other astronomers with respect to the purpose which comets 
appear to serve in the great scheme oi t\ie '5\i■^&\C!v\.^55i^:^^'«fc» 



246 THE T£AB-BOOK OF FACTS. 

d*arrest's comet of shobt pebiod. 

Me. Hind writes to the T^mes on September 27 : On each of 
the last four evenings we have succeeded in obtaining observa- 
tions of D' Arrest's Comet of Short Period (first recognised in 
1851), though it is an object of extreme faintness, and could be 
steadily seen only in a first-class telescope. 

" Knowing that it had been sought unsuccessfully with powerful 
instruments at several foreign observatories, and only once sus- 
pected to be 'glimpsed' by Dr. Winnecke, at Carlsruhe, we had 
but small expectation of detecting it here. The evenings lately, 
however, have been unusually favourable for astronomical pur- 
poses, and I have had proof on similar occasions during the last 
25 years that Mr. Bishop's object glass, worked by Mr. Dollond, 
is one of first-class excellence, and as nearly as possible perfect 
in its performance for its aperture. 

** For the sake of brevity I give the results of one only of the 
four evenings' observations which we consider the best, viz. : — 
September 25, 7 h. 32 m. 23 s. mean time at Twickenham ; 
Eight Ascension, 17 h. 58 m. 50*02 s. ; Polar Difitance, 111 
degrees 15 m. 17*6 sec. 

" The mean correction to the ephemeris by M. Leveau, of the 
Observatory at Paris, is — 24*49 s. in R.A., and — 1 m. 39 s. 
in N.P.D. 

•' The comet discovered at Marseilles on August 28 by M. 
Coggia will be visible for some time ; at present it may be seen 
with very ordinary telescopes. At midnight on September 28 it 
will be situate in R.A. h. 33 m., and P.D. 64 degrees 10m.; 
and on October 3 in R.A. 23 h. 56 m., and P.D. 61 degrees 
49 m. Its orbit does not resemble that of any comet previously 
computed ; indeed, I have ascertained, from our observations to 
September 19, that its path in the heavens is exactly repre- 
sented on the assumption of motion in a parabola. 

" The Aurora Borealis of Saturday, described by correspond- 
ents in your impression of this morning, was well seen here, as 
also was the more notable one of May 20, of which I did not 
meet with any account from the south of England." 

TORNADO. 

Mr. John Lloyd writes to the Times^ from Hereford : " On 
the morning of October 19th, I rode in the midst of blinding 
wind and rain to see some men that were working near a wood 
at Llanwrtyd, Breconshire. I found that the men had been 
driven to seek shelter from the rain, and I was induced by them 
to shelter also for a few minutes before entering the wood. 

"While we were thus standing together a sudden irresistible 

blast passed up the valley, and almost simultaneously 11 oak 

trees fell to the ground "before \3l"&, uprooted. There was no 

Hwa.y'mg of the "braneViea, \)m\. \?a.ft XaT^e^^ i^\\y&\. ^s& \iM» pol« 

would fall. The noise oi t\ie a\Qxm, V\^i!cifeT^ft Ti^^isij,^ ^^^ 
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hushed for a moment, and a low whistling sound was all that I 
heard. The time was as nearly as possible a quarter before 1 1, 
and the trees all fell within 3 seconds, and alike in the same 
direction, west to east. 

"Llanwrtyd is about 80 or 90 miles due west of Stratford-on- 
Avon, and the storm thus described was probably that which 
reached Shakespeare's birthplace an hour later." 

Another Correspondent, " T. K. T.," describes the above Tor- 
nado as "passing over, or ratherthrough,Westbury, near Wells, 
Somerset, about half-past 11 a.m., doing considerable damage. 
Its force was confined to a space of about 100 yards wide; its 
direction was from the west. The air, for about a minute, was 
filled with earth, leaves, &c. ; many trees were blown down, 
some stripped of leaves and branches; the roofs of several 
buildings destroyed, ricks half blown away ; two galvanised-iron 
sheep-troughs, 12 ft. long, in a field in front of my house, were 
first turned upside down, and the wind then catching them up, 
one was deposited safely on my lawn, having cleared a sunk, fence 
wall 4 ft. high ; the other, not so fortunate, caught an angle, 
and was doubled round it like a strip of linen or paper, where it 
stuck. The cast-iron wheels were snapped off, one being found 
in the yard attached to the house, and to get there it must either 
have passed over a gat« which was not in its direct course, or 
over a wall 9 ft. high, which was. The course of the wind was 
towards Chewton Mendip, where it is said to have done damage ; 
but the chief injury in this neighbourhood was in this village, 
but only through a space of about the width mentioned." 

MIRAGE IN THE FIBTH OF FORTH. 

We have frequently had occasion to report cases of Mirage 
occurring in the Firth of Forth, but the most extraordinary 
instance which can be remembered occurred on Friday afternoon, 
July 22nd. The day was very hot and sultry, and there was a 
peculiarity about the atmosphere which is seldom observed in 
this country. About midday a thin, clear, and transparent kind 
of vapour, through which the surrounding objects began to make 
their appearance in the most fantastic and grotesque shapes 
imaginable, settled over the sea. The phantasmagoria were 
principally confined to the mouth of the firth; but at one time 
they embraced the whole of the Fife coast as far as the eye could 
reach, town, village, and hamlet being depicted high up on the 
horizon with remarkable distinctness. Though the whole coast 
seemed at least half-way up the horizon, the appearances presented 
by the towns were very different, some of them having the houses 
inverted, while others appeared in the natural position. The 
Bass Eock, the Isle of May, and the rocks around Dunbar har- 
bour, however, attracted most attention, both from their proximity 
and from the extraordinary forms which they assumed. The Bass^ 
which at one time seemed to lie fla\i Tiipoxi \Xift «>^^, «vi$iAs^ ^<5>\» 
up into H tall spiral column, apparenll-j 1^ \i\TCl"&^\\.^^l^^^.^Vviv^i^ 
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surrounded by battlements rising tier on tier, and presenting a 
most imposing spectacle. As usual, however, the most ^uitastic 
appearances were presented by the May, which, in the course of 
the afternoon, underwent an almost innumerable series of phan- 
tasmagoric transformations. At one time it was apparently as 
round as a circle, at another seemingly drawn out for miles 
against the horizon ; now flat upon the water, then rising to 10 
times its usual height ; occasionally portions appeared to break 
off and sail away, then to return and unite again — all within the 
space of a few minutes. Vessels in the offing appeared double 
— one on the water, and another inverted in the air; and in one 
instil nee three figures of one vessel were distinctly visible — one in- 
vcTted, another on the sea, and a third in its natural position 
b(»tw«»en the two. The fishing-boats proceeding to sea in the 
evening underwent the same transformations when only a few 
yards off the shore, the double appearance being distinctly visible 
within a certain distance. The rocks at the harbour also seemed 
to play fantastic tricks, opening and shutting, rising and falling, 
with apparent regularity. These extraordinary illusions lastS 
from midday till nightfall, and excited great interest among the 
inhabitants of Dunbar, numbers of whom collected in the Castle 
Park, and at the harbour, for the purpose of witnessing the 
phenomena. — Scotsman. 



WATERSPOUTS IN THB CHANNEL. 

Mr. C. Allen writes from Calais to the TiTJieSj August 21s 
1870 : " On the evening of the 20th inst., between 6 and 7 o'cloci 
asingular phenomenon was witnessed byalarge number of perso: 
at Calais. From the edge of a thick black thunder-cloud t^ 
funnel-shaped projections were seen to depend, until th 
gradually reached the surface of the sea, on which they crea^ 
n great disturbance, masses of foam rising up to a considers 
height around the foot of each waterspout. It was calculf 
that the long streamers hanging down from the cloud to the 
were nearly a mile in length. The wind caused them to t 
about gently, and alter their form slightly from time to t 
One of the waterspouts lasted about 10 minutes, and the < 
about a quarter of an hour. During this time they moved ra 
along the sea, and would probably have proved fatal to any '• 
they might have crossed. A bright blue sky below the 
formed a background, which threw up the long, dark, thin co 
with startling clearness. Lightning and thunder follow( 
termination of this phenomenon, but only a few drops of r 
have seen several waterspouts in the Pacific Ocean, but 
any that could be at all compared with these for great 
and wonderful clearness of outline. As might be expectc 
of the crowd considered t\iia a ^^oileivX- of the war." 
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INTENSE COLD. 

M. FossLLi has annoanced to the French Academy of Sciences 
that he has succeeded in producing an amount of Cold just be- 
low the zeio of the Fahrenheit scale by simple mechanical action 
creating rapid evaporation. He employs a wheel formed of a 
spiral tube, both ends of which are open, set vertically and half 
immersed in the fluid to be cooled, so that the latter passes con- 
stantly through the whole length of the tube, half of which is 
constantly above the liquid, and being wet gives rise to active 
evaporation and consequent refrigeration within it. The evapo- 
ration is increased by a small fan. The principle is well known, 
but the multiplication of the points of evaporation by mechani- 
cal arrangement is ingenious ; and in hot dry weather even a 
disc of iron turning rapidly in liquid would produce refrigeration. 
— Athenaum,, 



METEOROLOGY IN ITALY. 

FfiOFESSOB Zantedbschi has published his fourth yearly Ee- 
port on Temperature in Italy, showing the hourly, daily, 
monthly, and annual oscillations of heat for 1867. He takes 
notice also of meteors, hurricanes, thunderstorms, and earth- 
quakes, and indicates their connexion with atmospheric elec- 
tricity, with disturbances of the magnet, and with astronomical 
phenomena. The learned Professor believes that the movements 
of the declinometer may be used after the manner of a clock, to 
show the daily rotation and annual and secular revolutions of 
the earth, and of the solar system round other central systems. 
And he regards the currents of atmospheric electricity in their 
action on the magnet as a better indicator of the approach of 
bad weather and storms than the barometer ; and cites cases in 
point. Although this Report contains much that is speculative, 
it serves to show one of the tendencies of natural science. A 
theorist works with spirit, and makes mistakes, until nature sets 
him right with her stubborn facts. Professor Zantedeschi has 
done much good work for science, and being an active investi- 
gator, may be expected to do yet more. — Atkenaum. 



THE AURORA BOREALIS. 

Seldom in these latitudes have we had opportunities of wit- 
nessing the mysterious lights with such brilliancy and frequency 
as during the past year. In February, April, and September 
there were displays above the average in splendour ; but never 
during the past twenty years has there been such a sight in these 
middle latitudes as was presented by the sky of October 24. 
In the evening, about 7*30, the sky over London was overcast 
with a bright appearance similar to what is often seen in con- 
nexic vith a great conflagration. In a short time several forked 
pill- of the Aurora made their appeoraxvc^, ^T.X.^Ti^ixTi^'w'^s^s^^'^ 
zenltn in a north-western direction. ^\ift Y'Jk\2ct«» ^«t^ ^*^ ^'^'^- 
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siderable brightness, and after flitting and moving about in the 
atmosphere for some time, they entirely disappeared. There 
was scarcely any wind, and the atmosphere, although not de- 
cidedly frosty, felt keen. At a few minutes past eight o'clock, 
the " calls" were received simultaneously to a large fire supposed 
to be raging in the locality of Kingsland. At that moment a 
bright cloud could be witnessed in the northern and western 
horizon — the points, as far as they could be traced in smoky 
London, were from the east-north-east, terminating, as near as 
possible, west north-west by south. From all parts of this cloud 
issued flashes, flrst of dark red, changing to light blue, and suc- 
ceeded by others of an orange pink and even green hue. The 
whole rose in pulses along the dome of the sky towards the 
zenith, where the corona was about to form, when it suddenly 
]>arted. It was not till then that the many thousands of London 
liro-seekers became convinced that they had been deceived 
as to the raging of a fire. The London Salvage Corps turned 
out with their engine and traps, and the metropolitan bridges 
were crowded with thousands of persons, watching what they 
imagined to be the progress of the largest fire that had ever oc- 
curred in London. The moment the phenomenon disappeared 
the stars shone out brilliantly, with a clear blue s^. 

At eijrht o'clock the sky north-east of Windsor Castle was 
most brilliantly illuminated by the Northern Lights. So bright 
were the atmospheric phenomena that crowds of people rushed 
up to the Castle under the impression that a large fire was rag- 
ing in the district. The Aurora consisted of various tints, 
chiefly of a rose colour, variegated with streaks of yellow and 
white light, fading into cerulean blue with a tinge of green. 
The display lasted about an hour. The dark outline of the 
Castle Chapel stood out wonderfully against the strange bright 
light. 

At Norwich a magnificent display of the Aurora was visible 
about ten minutes past eight, and lasted about twenty minutes. 
The whole horizon was lit up with masses of colour, as if the 
town were on fire. The streamers were white, suddenly chang- 
ing to pink, and then to carmine, while the corona in the zenith 
was deep purple. These gave place to other white streamers, 
again colouring. A less vivid display was visible for some time 
longer. 

From Henry Wright, Thuxton Rectory, Norfolk : — 

" About a quarter-past eight o'clock splendid streams of auroral 
light illuminated a vast extent of the heavens, reaching from 
Aldeboran in the east to beyond At air in the west. Of these 
streamers two were the most remarkable, one emanating from 
the east, a few degrees above the horizon, the other from the 
west in a similar manner. 

The auroral band in \\ie east, Vkoviivded on the one side by 
Aldehordu and on the other "b-j Ca^^a., «^Tea.^ vc^ v^. ia.u-Uke 
shape over the constellationa PeTseutt, i^^otaa^a, ^\l^ ^^iv 
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opeae, to a star in the head of Cepheus; while the western 
streamer, spreading in a similar manner over the constellations 
Aquila, Sagitta, Lyra, and Cygnus, reached also its culminating 
point at the above-named star in Cepheus, which thus formed 
at the zenith the point of junction between the two streamers. 

The colour of these arches was of a splendid deep blood-red, 
giving to the heavens the appearance of a lai^e conflagration. 

When the lumen horecde was at its height I noticed through 
the streamers a falling star in the constellation Auriga, thus 
showing that the auroral phenomenon must have been very near 
to our planet, as the shooting stars are generally supposed to 
prevail at an altitude of about sixty miles above the earth. 

The planet Jupiter and the Pleiades were plainly seen through 
the crimson canopy, presenting a singular and beautiful appear- 
ance. 

The cause of the auroral displays is supposed to be more or 
less owing to magnetic influences, and it is a singular circum- 
stance that when the spots on the sun are at a maximum (as is 
the case at the present time) then the Auroral Lights are more 
freouent and more brilliant. 

From W, Morgan Campion j Queen's College^ Cambridge : — 

*• The Aurora itself was of an unusual character, seeming to 
radiate from a point nearly in the zenith, though the radiation 
was by no means uniform. A broad band of light of a beautiful 
rose colour extended across the heavens nearly in the prime ver- 
tical. At the moment of its greatest splendour (6*4 p.m.) there 
appeared a large luminous body, which, startingfrom the radiant 
point, travelled with great velocity nearly in the plane of the 
meridian, leaving behind a brilliant track of light, which was 
caused, at least partly, by the actual wasting of the nucleus. 
When it first became visible the apparent diameter was, as 
nearly as I could judge, 1 5 degrees ; it rapidly dwindled, how- 
ever, and finally vanished in the constellation Ursa Major, hav- 
ing occupied about three seconds in its transit." 

Mr. E, J. Lowe, of Highfield Observatory , near Nottingham, 
gives the following singular features : — 

The brilliancy and intense redness of the colour on the 24th 
inst. were so remarkable that it is twenty-two years since any 
approach to this grandeur has been seen, and, strange to say, 
in 1848 the great display of Aurora Borealis was also on 
October 24. 

The Stanton IJron Works cast a strong glare here, but during 
the time of the greatest brilliancy of the Northern Lights the 
glare was invisible. Only the larger stars were visible through 
the Aurora, and these were red in colour. 

The cupola was well formed, having curtains in all directions. 
Although not so brilliant on the 25tb inst., the phenomenon was 
even more singular. Before sunset a yellow \a3A ^^9. Qfe^<5CTi3c\fc 
alon^ the south horizon, and from. 6 tiW. aXtet *1 "^.\\i.\}afc «i.^wa^ 
Ught above the south horizon was most iTit;©!^^^, x^^^'Ci^S^^'^*^^*^ 



252 THE TBAB-BOOK OF PACTS. 

usually seen in the north, but without coroscations ; serer&l 
pink curtains hung above, but were unconnected with this light 
At the same time a similar mass of light was also seen along the 
north horizon, from which issued streams of aurora. There were 
also intense luminous masses in E. and W. of a red colour, 
though that above the south horizon was much the brightest. 

That portion to which I more particularly wish to call atten- 
tion is the cupola, the changeable character of which was the 
most interesting portion of the phenomenon. 

On the 24th inst., at 8.5, red rays passed across each other in 
all directions, so as to extend beyond the point of convergence, 
while a wavy riband of opaque white light extended through the 
cupola. 

On the 25th, at 6.32 p.m., rays converged ^m aH points of 
the compass between W. and E. (through the N.), which became 
mingled together on the southern half, forming an appearance 
not unlike the nebula of Orion when seen telescopically. 

At 6.35 the rays did not quite reach the converging point, hut 
upon it wjis the appearance of a white cross. 

At 6.54 the rays became curved near this point, leaving an 
open circular ^pace, in the centre of which a small star shone 
brightly. 

At 8.30 the appearance was that of a letter M. 

The central point was not stationary, but oscillated in a given 
space. 

At 9.15, instead of a single low arch spanning the horizon 
from W. to E., there were two ; one extending from W. to 
N.N.E., and a second crossing it, and reaching from N. to N.K 
Coruscations extended into the zenith from both these arches. 

There wore many falling stars during the continuance of the 
Aurora Borealis. 

These displays were followed on the 27th inst." by two thunder- 
Rtorms, one passing from N. to E. at 3.30 p.m., and a second 
from W. to S. at 5 p.m. The lightning was all horizontal (from 
cloud to cloud) and more extraordinary than I have ever wit- 
nessed, being bicoloured — the basal portion as white as snow 
and having a narrow upper belt of intense blue. ' This was ap- 
parent, both when looking at the flash itself and when seeing it 
by reflection on a sheet of paper. So intense was the white 
colour that ordinary writing paper looked dark by comparison 
when the flashes were reflected upon it. 

To-day (28th inst.), at 6 p.m., there was lightning in the 
N.W.; and at 6.30 p.m., while very dark, and rain falling 
heavily, three separate times a spark-like light exhibited itsefi 
momentarily (between S. and S.E. at altitudes of 30 deg. to 
40 deg.), not unlike a small meteor, yet appearing and vanishing 
without any sensible change in position. 

The electrical phenomena oi t'ke'ilXJn. wo-d ^Sth are tome quite 
new, and, in short, at tlae pTe8eii\, \Ama -^^ «t^ ^x^^Tvewaa^ «. 
remarkable met<3orological epoci\i. 
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Mr, T, H. Morgan, Strass, Logo di Maggiore^ describes the 
phenomena of October 24, at past 9 {Italian time) : — 

The lake was of a blood-red colour, and no wonder. From W. 
by N. to N.E. by E. the sky was a brilliant rose, a circle of 
about 140 de^ees of pulsating flames, varying in height from 
40 to 60 degrees, the portion from N. by E. to NJS. by E. being 
exceptionaUy bright ; the next brightest portion being that to 
the extreme western end. At 9.20 it was at its most brilliant 
period. In another five minutes the inner portion of the vast 
arc had become faint, when in an instant there shot out in all 
directions bright steel-coloured streamers, many of which reached 
the zenith. Those that passed through the still brilliant rose- 
coloured terminations of the circle had an indescribable beauty, 
while those that shot forth from the N. to N.W., with a back- 
ground of cold bluish green, frequently changed colour from 
8t«el to rose. These conditions continued with fluctuations for 
another quarter of an hour, with one apparent eflTort to re-rose 
the whole circle. Afterwards the N.E. end began to drift east- 
wards, paling as it went ; but it remained long after the rest 
had expired, a column of pale rose light, which at 9.50 almost 
impinged upon Jupiter. The streamers (of course it was iDusion) 
seemed quite parallel. 

The sky was intensely clear ; air cold, with constant flashes 
of lightning over the eastern horizon. 

No one here remembers so brilliant a phenomenon of such ex- 
tensive dimensions, a remarkable one in 1848 having been only 
one-third as extensive. 

From W, F, Denning and C. B. Gardiner, Bristol : — 

Another very remarkable display of the Aurora Borealis 
occurred last evening, October 26, soon after sunset. The phe- 
nomenon was noticed at 5.50, when several streamers were visible 
to the west of the constellation Auriga. In the neighbourhood 
of these streamers a cloud of crimson light rapidly formed, which 
alternately decreased and increased in brilliancy. It extended 
from the north-east horizon to Aquila, and even to situations 
further south. The crimson colour was particularly intense near 
the zenith. At 6.10 there appeared to be numerous streamers 
diverging from a radiant point in this portion of the sky. The 
majority of the rays were inclined towards the south and west, 
but many were seen in other directions. At 6.25 the sky in the 
north-east became partially overcast with dense clouds, which to 
a great extent obscured the phenomenon. At 6.28 a mass of 
crimson light appeared in the north-west, and numerous streamers 
were perceptible in all parts of the sky. At 6.32 sixteen well- 
defined aTiroral rays were noticed between the northern and 
western parts of the sky. At 6.35 all the streamers had dis- 
appeared, and the clouds of light in the north-east and north- 
west had become much less intense. The stce&m.et&tQ-e.^^«x^^ 
ait 6.42, and in all parts of the »ky t\i«> avaoT«X.\N^D^.^^A;assi.^ 
stronger. At this time the cnm&oii \iSkft ^"aa xasst^ \s!^Rso&ft. 
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between the constellations Anriga and Cassiopese. A vell- 
dcfined streamer of considerable magnitude was visible at 6.46, 
passing through Perseus and Cassiopeee. After this time the 
nuroia was comparatively insignificant. Several streamers were 
visible, and an unusual glow in the north was apparent at a much 
later hour, but it was evident that no great revival of the phe- 
nomenon was probable. It may be remarked that this displaj, 
like the. one observed on October 24, became visible immediately 
after a shower of rain. 

From'' G.H.Hr:— 

Here, on the borders of Essex and Suffolk, yesterday evening, 
October 24, at 8 o'clock, was seen a most magnificent Aurora 
Borealis. I never in my life saw anything to equal it. From 
the Polo star eastwards to beyond Capella, nearly as high as 
CaBsiopi'fc and almost as low as the horizon was one blaze of 
rosy light, behind which every star was visible, and to the same 
distance westward of the Pole star was the same light, but not 
quite so bright, and between these two divisions were the usual 
silvery horns or rays darting high into the heavens. The rose 
tint of the fiery light was most unusual, and reminded me of the 
glorious colour of the wings of a mass of Indian flamingoes. 
The effect for about a quarter of an hour was sublime. 

There was a magnificent display of the Aurora on the north- 
oast coast of England on Tuesday night, October 25, the most 
remarkable and beautiful that has been observed by the present 
gener.ition. From 6 to half-past 7 o'clock the horizon from east 
to west was spanned by a broad zone of ncn crimson colours, 
jirosonting the appearance of a refiection of a great fire. At one 
time there was a great dome, out of which radiated beautiful 
})rismatic colours. There was also visible at intervals long lines 
of white and yellow light, fading into a cerulean blue, with a 
tinge of green. 

From,'' E. D. B." Clarencefieldy hy Annan, N.B,: — 

Yesterday evening, October 26, an Aurora of the greatest con- 
ceivable magnificence was visible here from about 6.30 p.m. until 
mid-night. The pillars of light extended, a? appears to have been 
the case in the metropolis on the preceding evening, from a point 
just south of the zenith to the horizon in all directions — as a 
bystander remarked, like an umbrella, — but were brightest in the 
east. They were of the most brilliant colours, sometimes white, 
then changing to pink, deep crimson, purple, green, and yellow. 
The atmosphere was cold, but there was very little wind, a slight 
breeze only blowing from the westward. The night was star- 
light, and, excepting the Aurora, the only prominent feature in 
the heavens was a dense black mass of cloud away down to the 
southern horizon, slowly crossing the sky from west to east. 
Those clouds were such as precede a heavy thunderstonn, but 
although there was a \itt\e \\g\itn\Ti^, x^o \Ja.M\ider was audible ; 
they were for some time l\g\ited u^ "b^ ^k^ m\»u«,fe cmaacya. vANJaa 
Aurora, and filled up the measuTe oi o^^ ol \V«k tsiq^x. \iSi1a.^J^C\'v^ 
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sights it was ever my lot to witness. Several Auroras have been 
visible here during the last ten days, but they were all very 
faint, and none of them could for a moment be compared to that 
of the above evening in brilliancy. The night, which, it may 
be added, was otherwise a dark one, was for several hours 
rendered as light by the Aurora as by a full moon ; but it is 
curious that the phenomenen should have occurred here 24 hours 
later than in London. 

THE TELEGRAPH AND THE AUEORA. 

Mr. R. S. Cutlet, Engineer of Telegraphy to the Postmaster- 
General, in a letter to the Times, says : — The same cause which 
produces the Aurora produces also currents which flow from one 
part of the earth's surface to another, and, as a telegraphic wire 
is always connected to the earth at each end, a portion of these 
currents must necessarily pass through the wire from one 
station to the other, provided the two stations happen to lie in 
their course, which is usually, though not always, nearly east 
and west. 

These so-called " earth currents " are frequently very powerful 
(they were especially so, as might have been expected, during 
the late brilliant displays), but what is more troublesome still, 
they constantly vary in strength, and also in direction, and con- 
sequently make it impossible to read a message. 

They also affect the mariner's compass, but not sufficiently to 
be visible, except under special arrangements. They were 
powerful enough, however, on Tuesday evening (Oct. 25) 
to deflect the magnet of a Thomson's galvanometer, which is 
really a compass needle very delicately suspended, as much as 
200 divisions when it was not connected to any wire whatever. 

It will be obvious from what has been said that some telegraph 
wires are more disturbed than others. Those running nearly 
east and west suffer most. It will also be readily seen that if 
the connexion with the earth can be dispensed with the currents 
will not enter the wires. 

"When there are several wires available between two stations, 
the earth connexions are cut and the wires are looped, so as to 
use one of each pair as a return wire in place of the earth, thus 
forming a complete metallic circuit. But, although this plan is 
effective, it will be seen that it enables us to use only one-half 
of the instruments affected. At the central-office on Tuesday we 
were obliged to loop fifty wires in this manner, losing at once 26 
circuits. 

We can also conndct two wires so as to throw the terminal 
stations out of the line of disturbance, but, as the direction of 
the earth current is seldom constant, this method does not give 
very good results. 

It is also possible in some cases to dWi^ie W^ ntvt^ ^\k<j{C!^ 
ends, introducing a condenser, or veiy \a.T^^ \i^:^^'evi *">^"kx^ -axi^ 
elgnalJing hj inductive discharges. . T\i\a oasTiet^ ^^tfe^^'^ ^^'^ 
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a cable, but has not at present been found effective for laod 
wires. 

It has been said that the "Northern Lights" have only 
rc>contly affected the instruments to any serious extent, aid this 
because insulation is not now as well attended to as some yean 
since. Permit me to say that this is a misconception; the 
efft>ct of the earth current is in many cases the greatest, in the 
best insulated line. The Atlantic cables, whose insulation is 
(ibsolulely perfect, are more disturbed than any land line, and 
are al^cays worked either by the loop or the Leyden jar arrange- 
ment. 

'' A Telegraphist," after describing the phenomena of the 
Aurora of Oct. 25, as he witnessed them from Hyde Park, 
London, adds : — I had heard that these phenomena weie 
uHUftUy preceded by so-called " earth-currents," but I also under- 
stood that the interruptions were chiefly upon lines running east 
and west ; y(>t we reaa that the lines running north to Scotland 
were interrupted. 

If these interruptions to the telegraph are really earth cur- 
rents, could they not be obviated, where there is a double lineto 
the same stations, by cutting out one instrument and using its 
wire as a return wire to the other one, instead of an earth cur- 
rent, thus sacrificing half the power for a perfect circuit? Should 
this plan not succeed, is it not possible that the appellation of 
" earth-current" is erroneous, and that " atmospheric current" 
would be more correct ? 

MOCK SUNS. 

Mr. Or. P. Bidder, in a letter to the Times, describes the fol- 
lowing phenomena which he and some friends witnessed at 
Canterbury on the afternoon of October 7 : — ^At about 4 p.m. the 
sun, which was then in a light watery cloud, was observed to be 
surrounded by a halo upon which were visible three parhelia, or 
mock suns, in the usual positions ; that to the leftwas exceedingly 
brilliant, apparently almost equalling the sim in brightness ; the 
other two were faint and ill-defined. 

These continued visible for several minutes, and then gradually 
disappeared; but the halo was still distinct. Then was observed 
an appearance which I have never before seen, nor remember to 
have met with, in any description of meteorological phenomena. 

A portion of a circular arc was seen considerably above the 
halo, and convex, to it and the sun. The centre of the circle, of 
which it formed part, was, as nearly as I could estimate, close to 
the zenith. This arc was not of the pale sickly colour usual to 
a halo, but had all the prismatic colours pure and distinct, and 
was in all respects similar in appearance to a rainbow. The 
portion visible was about 80 deg. or 90 deg. 

The following rough appToxwiia.\\oti^ Tft\it%ie.wiA.\JBLft general ar- 
rangement of the whole*. — Alt\tv!id.e oi t\ift «vav, ^Jwssa, \5l ^«^. 
radius of the halo about 26 deg.\ •m\A^xa^.^«i^NI^«o. ^^ \^^isffl«&. 
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points of halo and rainbow arc, about 25 deg. ; radius of rain- 
bow arc, about 25 deg. I have, I think, seen drawings of 
parhelia, showing small luminous arcs convex to the sun, 
touching the halo at the points where the mock suns appear ; 
but this rainbow arc was very different, being separated from 
the halo, as the above figures show, by a very considerable 
interval. I should be glad to learn if it had been previously 
observed." 



ECLIPSE OF THE SUN. 

We quote the following from the Tvme^ reports : The Eclipse 
of the Sun was distinctly seen in London on Dec. 22, 1870. 
Owing to the cloudy state of the atmosphere the sun was not at 
first visible ; but at a quarter-past 12 the sky became very clear, 
and after this time the progress of the phenomenon could be 
distinctly watched to the end. 

The eclipse was seen to great advantage from the streets of 
Manchester. A clear frosty atmosphere prevailed, and at about 
one-third of the obscuration the sun shone out brilliantly, but 
during the greater part of the eclipse it could be with ease seen by 
the naked eye. At the moment of greatest obscuration there was 
no apparent difference in the light, so that, but for the groups col- 
lected in the streets to watch it, the attention of many people 
would not have been attracted. A rather thick mist succeeded 
the phenomenon, and prevailed during the rest of the day. 

The eclipse was seen to great advantage at Leeds, the weather 
being splendid and the view remarkably clear. 

The following is a report by Professor Piazzi Smith, As- 
tronomer Koyal for Scotland, in reference to the eclipse, as 
witnessed at Edinburgh : — 

"Koyal Observatory, Edinburgh, December 22nd, 1870. — 
The weather was very unfavourable here for observing the solar 
eclipse of this day, clouds and occasionally falling snow pre- 
venting anything being seen at either the beginning, middle, or 
end of the eclipse. Some temporary glimpses were caught at about 
12 o'clock and half-past 12, showing the phenomenon in progress 
very much as indicated by the nautical almanac, and the sun's 
disc seemed to be marked with many fine spots, but nothing was 
seen either long enough or clearly enough for any scientific 
observation to be made." 

At Wick the eclipse was clearly seen at half-past 12. 

Mr. Hind writes from Mr. Bishop's Observatory, Twickenham, 
December 22nd : " The eclipse has been very satisfactorily ob- 
served here, so far as regards the times of beginning and ending, 
with the following results : 

H. M. s. 

To obtain Greenwich times Im. 13*18. xnuax "Vie* «A.^e>^ ^o ^^ 
above. Nothing in any way unusutd was T©TQ».T>Lfi(^ ^\ixvsi%^'^ 
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the north-west. This difierence, under ordinaiy circumstances, 
-would have increased to at least 20 degrees ; but instead of that, 
it decreased to a single degree at the time of greatest obscuration. 
As the eclipse passed off it steadily increased, until, at 2 p.m., it 
was about its normal value for that epoch — viz., 14 degrees. 
Hence the temperature in the sun appears to have been depressed 
about 19 degrees. 

" 4. It is'worthy of remark that the temperature in the sun 
was lowest at 30 p.m., or within five minutes of the time of 
conjunction and half an hour before the air temperature reached 
its lowest point. In 1858 this interval was 20 minutes, and in 
1860 about 10 minutes. 

" I think the above goes far towards proving that with a mid- 
winter London atmosphere, and an unusually cold snowstorm, it 
is still practicable to trace distinctly the thermal effects of a 
partial (0*8 degree) solar eclipse. G. J. Symons. 

" 62, Camden Square, N.W., December 22. 

" P. S. — Since finishing the above I have received from Mr. 
Leighton Kesteven a copy of his observations at HoUoway, which 
exactly agree with my own. The following are the salient 
points: — Difference between sun and shade at 11 ^.m., 3'0 degrees; 
at 1 1 15) 4*6 degrees ; decreasing to 1 degree at 20 p.m., and 
remaining thereat till 35 p.m., increasing to 28'5^ degrees (much 
higher than mine) at 1 15 p.m. Lowest temperature in shade 
26 degrees, at 50 p.m.; lowest in sun 27*8 degrees, at 20 
and '25 p.m. Interval between sun and shade minimum 30 
aainrntes ; just the same as here.'' 



TOTAL ECLIPSE OF THE SUN AT GIBRALTAR, 

The following account is from Mr. R. M. Marioni, F.R S., 
dated Gibraltar, December 23, 1870 :— " The party that left 
England for the purpose of observing the Total Eclipse of the 
Sun at Gibraltar — namely, Messrs. Carpmael, Gordon, Lewis, 
Buckingham, Seasley, Harrison, Anson, Abbott, Talmage, and 
myself — disembarked from Her Majesty's ship Urgent on the 
14th inst., and all but the three last mentioned proceeded to 
Estepona, a village in Spain, about 30 miles north-east of Gib- 
raltar, and situated in the central line of totality, in Her Majesty's 
ship Pigeon, which had been kindly detained here by Captain 
Phillimore, R.N., the senior naval officer, to aid us in case of 
need. By this division of the party an additional chance was 
afforded of observing the phenomenon in case of bad weather, 
and Estepona offered the advantage of some 13 seconds' longer 
time of total obscuration than Gibraltar, a condition very desir- 
able for the particular class of observations required by some of 
the party. The weather at Gibraltar was wet and cloudy almost 
from the time we landed until the day before the eclipse, when 
a strong breeze W. by N. gave a beautvMV^ q\.«^ ^^, ^\sn.^ 
lasted till about midnight. Mr. Taimag,^, Xlti^ ^vc^^\<2ft <2?l^^ 
LejrtoD Observatory, and I, after coiiSvSxvji^ -ssVOa. N^Rvi^^ ^'^'^^ 

&2 
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knew the locality, determined to observe from the Moorish 
castle if the atmospheric conditions of the 2l8t should hold good 
on the 22nd, the day of the eclipse ; but I arranged, through the 
kindness of Colonel Maberley, C.B., the commanding officer of 
Royal Artillery, to receive constant telegrams of the weather 
from Europa Point on the morning of the 22nd, and conveyance 
was provided to move the instruments at the latest practicable 
period, in case any other position afforded better chances of suc- 
cess. Mr. Talmage was to take angular measurements of Saturn, 
if seen through the corona, Mr. Abbott to sketch the corona, 
and I was to examine it with a polariscope. The westerly wind 
increased in force on the 22nd, but brought with it scud and 
donse clouds across the Bay from the Spanish mountains ; every- 
where these clouds were massed in the sky, separated by small 
intervals of hazy blue. The last telegram was received from 
Europa at a quarter past 11, forty minutes before commencement 
of totality, stating * sky quite overcast, heavy clouds moving 
south-east, sun hardly visible.' This, together with the circum- 
btance^ that the Hock did not appear to affect the clouds which 
were moving under the influence of a westerly wind, led me to 
conclude that the chances of good vision were equal at any 
position on the Rock. After waiting on the Line Wall for these 
telegrams, at which place I failed to observe the first contact, 
while Mr. Talmage failed in the same endeavour at the Moorish 
castle, I joined him there, leaving Mr. Abbott with his telescope 
erected on the flat roof of a house about a quarter of a mile west 
of the castle. The castle is a ruin about 300 ft. above the sea, 
commanding an extensive view of the Spanish mountains in the 
direction of the path of the shadow of the eclips«%, and it has a 
clear look-out towards the south. The cloud which caps the 
Rock of Gibraltar, the summit of which is 1,396 ft. above the 
sea, during east winds, or Levanters, leaves this comparatively 
low level clear. On the castle platform with us were Captain 
Phillimore, R.N., Lieutenant Todd, R.E., who thtoughout have 
greatly assisted us, and other officers. About 30 seconds before 
the commencement of totality, a hazy blue break in the clouds 
enabled us to see the thin bright crescent of the sun, but unfor- 
tunately this patch of hazy blue sky, which favoured others for 
a few seconds, came a little too early in front of our position, 
and it was followed by a dense cloud, behind which the entire 
phenomenon of totality was hidden from us. The darkness was 
considerable, but not so great as when I observed the total 
eclipse of 1860, at Nisqually, in an unclouded sky. Then a 
lamp was necessary to enable a white-faced pocket chronometer 
to be read ; yesterday I could see the divisions distinctly at the 
distance of eight inches without such aid. Mr. Abbott had the 
g"Ood fortune to see the corona and some red prominences, but 
only for about two seconda "beiote tXieY ^et«>\c»%fc \u the same dense 
cloud; he estimated the "bxeadWi oitVi^ cLCiTcycia.^\^;>wsvsX^«aSvk 
part of the moon's radius. Proiesaox ^^^wcaJo, od ^v^ ^i^a.\R8^ 
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States* Navy, was able to see all four contacts, and to take 
several measurements that were necessary for the work he has 
in hand ; he also caught a glimpse of the corona, but said he 
could make no use of it." 

A Correspondent of the Gibraltar Chronicle, December 26, 
who was a casual observer of the total eclipse at "Windmill- 
hill, sends the following notes, which are much fuller than those 
which other observers were enabled to make : — 

** As the moment of * totality * approached, and the moon's 
shadow, perceptibly travelling from west to east across the sun's 
disc, veiled his light more and more, eartJi and sky began to 
assume a weird unnatural aspect ; and the effect was so solemn 
and fascinating that it was with painful anxiety one saw one of 
the dense clouds, with which the sky was largely covered, mov- 
ing speedily from the west in the direction of the sun and threa- 
tening to hide the whole phenomenon. Heavy and looming, on 
it came, and at seven minutes before totality the view was com- 
pletely lost. It was fortunately blowing hard. The friendly 
gale soon swept off the interloper, and at about four minutes 
before the eclipse the brilliant crescent again appeared. At 
11 h. 54m. 30s. (IJ minutes before totality), the clouds having 
left a considerable space of pretty clear sky, an extensive halo of 
■ deep shadow with a faintly luminous fringe of prismatic rays 
became visible. It was concentric with the sun, and in diameter 
about one-third of the arc between the zenith and the horizon, 
seemingly about 50 times the apparent diameter of the moon's 
shadow. This halo, visible only for half a minute, was effaced 
by another cloud, which again obscured the view. After a 
minute's breathless anxiety the 'curtain again rose,' revealing 
the longed-for tableau, a grand, impressive sight! It presented 
itself through a rent in the clouds not greater in area than 
ten times that of the disc of the moon's shadow. That part of 
the opening which was above the eclipsed orb was clear like the 
sun at twilight, and in it were visible to the naked eye the 
planets Venus, Mercuiy, and half a dozen stars. The remaining 
part was covered with a thin haze. The moon's shadow 
appeared to the eye, assisted by a somewhat weak binocular 
glass, to be a dark circular disc with an even boundary and of 
uniform shade. Within the corona, and touching the circumfer- 
ence of this shadow, appeared five or six spots of brilliant carmine, 
varying in form and size and at irregular distances apart. Two 
of these spots, or ' red flames ' as they are called, on the eastern 
side of the disc, and at about 55 degrees and 80 degrees respec- 
tively from the vertex, seemed decidedly the largest and most 
prominent ; they were tongue-shaped, and protruded about one- 
sixth the width of the corona. In their neighbourhood the 
corona was brightest and widest. There, too, the rays of the 
corona appeared to be gathered more distmcJiY"^ \ii\» ^ovs^^^sa. 
elsewhere, faint shadows being vibWA© \>e»\Nit«a. >Jcifc ^^wq^^» 
The corona coneisted of brilliant xays oi exXxwci!^^ ^V5&, ^^gcsa.- 
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matic hues ; these rays at first sight appeared pretty evenly ^9« 
tri bated all round, but closer examination seemed to deteet the 
fact of there being bundles of rays in nearly regular groups. 
The width of the corona was about one-eighth ihe apparent 
diameter of the moon's shadow. It was very nearly oonoentric 
with the disc of the shadow ; its boundary was well defined bat 
'jagged ; ' the perimeter, except opposite the two most pro- 
minent red flames above-mentioned, where the boundary slightly 
protruded, was circular. It was blowing a gale of wind while 
these notes were taken, which interfered somewhat with the 
steadiness of one's sight, either naked or assisted by glasses ; 
thoy were jotted down, moreover, by an individual by no means 
* well up ' on the subject, and must, therefore, be taken only for 
what they are worth, which very likely is nothing — and it is 
only because so few people on the Rock, scientific or otherwise, 
were enabled to get a view of this rare phenomenon that th^ 
are now offered for perusal.'* 

From Cadiz another correspondent kindly writes to say that 
Lord Lindsay succeeded in taking several excellent photographs 
from a vineyard belonging to Mr. Campbell, half way between 
VoA St. Mary's and San Lucar. 

The American party at Zeres saw the totality for about a 
minute. 

From Seville comes the following, sent by E. A. De Cosson : — 
" 3, Calle Mason del Moro, Seville, Spain, Dec. 23. 

" The morning of the 22nd was windy and cloudy, but not 
enough so to obscure the sun from sight for more than a few 
seconds at a time. At 10.30 a.m. (Seville time) the eclipse 
began, the upper right-hand side of the sun's disc being first 
covered. At 10.46 one-sixth of the sun's diameter was obscured. 
At 11.16 one-half, and at 12 the eclipse was total, the last bit 
of light disappearing on the left-hand upper side of the sun's 
disc. The shadow, therefore, obscured one-sixth of the sun's 
diameter every fifteen minutes. At 12.10 it began to rain, and 
the sun was lost to sight until the conclusion of the eclipse, 
which occurred at 1.30 p.m. The eclipse was total for 70 
seconds, and the effect was very striking, the whole sky becom- 
ing of a lurid purple and very dark. The birds were hushed 
and frightened, and the charcoal burners* fires in the mountains, 
some five leagues distant, were plainly visible." 



THE ECLIPSK EXPEDITION AT ORAN. 

The following very interesting letter (slightly abridged) is 
from the Times ^ January 3rd, 1871 : — 

'* Bad weather rendered useless the elaborate preparations which 

had been made at this station to observe the total solar eclipse 

of Thursday, the 22nd u\t. It Ta».y, however, interest your 

readers to have some acco\m.t oi tYi© ^^t^j covk^X^x^ ^kstKos^Taants 

which were made at Oran iox attacVm^ ou^ oil xJcv^ ^cft».v^\assvw- 

Ji?«- problems of the suu*8 coviaWtuUoio.— ii^tsi^Vj, \}aa xia.\Na^ ^\ 
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the glow of light seen about the moon n^en it coyens the sun at 
the time of a total solar eclipse. It has been long known that 
the sun as it appears in the heavens does not constitute the 
whole of that wonderful body, but that around it are less lumi- 
nous portions which are usually concealed from view in conse- 
quence of the light scattered by our imperfectly transparent at- 
mosphere. The illuminated atmosphere forms a brilliant screen 
which hides from view some less luminous appendages belong- 
ing to the sun. When the moon cuts off the sun's light before 
it reaches our atmosphere, not only is the disc of the sun ob- 
scured, but our atmosphere receives no light, and is therefore no 
longer luminous. As the moon appears but little larger than 
the sun, these outlying appendages, at other times invisible, 
are seen surrounding the moon. These consist essentially of 
two distinct phenomena, huge red flames extending frequently 
60,000 to 80,000 miles from the sun's limb, and a glow or au- 
reole of light, named the corona, from which curved rays and 
streamers have been seen to extend in several directions. The 
observations of Janssen, Major Tennant, and Lieutenant Herschel 
during the total eclipse of 1868 in India, revealed to us the true 
nature of the red flames, that they consist of great cyclonic 
storms or whirlwinds of luminous hydrogen ; and by means of 
the spectroscope these objects can now be studied at any time 
when the sky is clear. 

"The nature of the other phenomenon — namely, the coronal 
light about the moon, is still unknown. Is it a luminous atmo- 
sphere about the sun ? Is it masses of meteors, or other bodies 
close about the sun, which reflect his light, as the floating motes 
in the atmosphere render visible the path of a sunbeam? 
Lastly, as some persons imagine, can this light be caused in any 
way by solar light reflected or scattered by our own atmosphere ? 
The nature of the corona, therefore, was the great problem 
which had to be attacked. The methods of attack arranged for 
were three. First by the spectroscope, second by the polari- 
scope, third by direct observation in a telescope. The flrst 
engine of attack, the spectroscope, would tell us if this light 
was similar to ordinary solar light, or if it consisted of light 
like that from a white-hot iron, or like that from a luminous 
gas. In the former' case the corona would be due to the sun's 
light reflected from something almost certainly about the sun, 
though this observation by itself would not meet the objections 
that might be suggested by those who imagine that such a phe- 
nomenon could be produced by reflection from our own atmo- 
sphere. In the other cases the corona would be shown to be a 
self-luminous solar atmosphere. The polariscope enables the 
eye to detect light that has suffered reflection, and also to deter- 
mine relatively the position of the source of the light. If, 
therefore, the coronal light were found to be i^lM:vft,«SL Ysv^^';Js2«!fik 
passing through the sun, we should "ksicyw \)aa.\,\\.\i3b.^\»'s«s^^^- 
dected from matter existing about the sun. 
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** The party placed in charge of Dr. Huggins, F.R.S., consisted 
of Admiral Ommanney, C.B., F.B.S., Mr. Crookes, FJR.S., Bev. 
F. Howlett, Captain Koble, Mr. Carpenter (of the Greenwich 
Observatory), Lieutenant Collins, RE., Lieutenant Ommanney, 
K.E., Mr. Hunter, and Professor Tyndall, F.R.S., who accom- 
panied the Expedition. The Expedition left Portsmouth on the 
rooming of December 6, in her Majesty's transport ship the 
Urgent, in company with the parties intending to observe at 
Cadiz and Gibraltar. After encountering some heavy weather 
off Cape Finisterre, the Urgent anchored within the Mole at 
Oran at midnight on Friday, December 16. The astronomers 
were received with the greatest possible courtesy by M. Le 
General Des Messanges and M. Lambert, Prefet d'Oran ; and 
M. Kocand, ing^nieur en chef des mines, most kindly accompa- 
nied Dr. Huggins to several positions near Oran, which he con- 
sidered the most suitable for the erection of the instruments. 
M. Janssen, so distinguished by his spectroscopic observations 
of the red flames in 1868 in India, had arrived at Oran, having 
escaped from Paris with his instruments in a balloon. 

"A station was chosen near the railway station, about two miles 
and a half from the port, on ground selected, belonging to an 
Englishman resident at Oran, Mr. Hinshelwood, who most 
liberally placed the whole of his land at the service of the Expe- 
dition ; the tents and poles, and cases of instruments being 
conveyed to the selected site at Oran. In the principal tent 
were erected two equatorial telescopes — one of 6 in. aperture, 
driven by clockwqp*k, and one of 4 in. aperture. These were 
furnished with a new form of spectroscope, devised by Dr. 
Huggins in conjunction with the opticians, Mr. Grubb and Mr. 
Ladd, by whom the instruments were constructed. With these 
instruments the dark or bright lines which might present them- 
selves in the spectrum of the corona could be instantly recorded 
by sharp pointers on a card, which could be so moved as to 
receive in succession the record of five spectra. This apparatus 
was found to answer so admirably that spectra could be easily 
recorded in from 10 seconds to 16 seconds. The great im- 
portance of this arrangement will be obvious when it is remem- 
bered that the totality would last only 2m. 1 Is. Dr. Huggins 
placed himself at one of these instruments, and Mr. Crookes 
at the other, whilst the telescopes to which the spectroscopes 
were attached would be directed to different portions of the 
corona by the skilful hands of Captain Noble and the Rev. F. 
Hewlett. Outside the tent Lieutenant Collins was armed with 
a polarimeter, specially constructed to enable him to discriminate 
between the polarised light of the corona and the polarised light 
from our atmosphere. This instrument was attached to a 6-in. 
equatorial lent by Mr. Slater. Captain Salmond was prepared 
to observe with a similai mstcwmeixt, ^AfcaRked to a 2^-in. tele- 
scope lent by Mr. Ladd. "Mr. C^^rpenXet^aa Vi Oci«>ccs% vi.\A ^asw 
the form and appearance oi t\i© coTom,m\)a.^^^\^^l%.V\fi., 
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equatorially mounted telescope. Admiral Ommanney and Lieu- 
tenant Ommanney were prepared to draw the phenomena as seen 
in the telescope on cards arranged for the purpose. A photo- 
grapher, with a camera arranged so as to follow Uie sun's motion, 
was ready to obtain views of so much of the corona as would 
impress itself on the sensitive collodion. Professor Tyndall had 
established himself on a neighbouring fort with a 5-in. telescope 
by Dallmeyer, which had been used by M. De la Kue at the 
total eclipse in Spain. Lieutenant Walton, of the Urgent ^ and 
several other officers, were upon the ground armed with telescopes. 
It seems not too much to say that if the weather had permitted 
the sun to be visible at the proper time, there would have been 
no difficidty, with the instruments provided, in obtaining full 
and certain information of the nature of the coronal light. Alas ! 
it was not to be. The earlier stages of the eclipse were seen, and 
a photograph taken, but ten minutes before totality a dense bank 
of clouds came over the sun, which extinguished all hope and 
rendered useless the laborious preparations of many weeks. 
M. Janssen was of course equally unsuccessful Though the 
darkness was almost appalling as it rapidly increased up to the 
moment of totality, still the scene was deprived of a large part 
of its impressiveness by the dense mantle of cloud which con- 
cealed- nearly the whole heavens." 



Db. F. Or. Bergmann has, in his Bisume d^6tudes d^Ontologie 
Genhrcde, &c., projected, from his own consciousness, the beings 
from which the human race developed itself. Their name is 
" Anthropiskes," and they lived in Central Africa. They de- 
veloped out of apes; and a certain number of them, finding 
themselves in favourable circumstances, developed into men — 
black men, and became the parents of the families whence the 
brown, copper, yellow, and white races branched off. Dr. 
Bergmann has some equally original ideas on language. He 
complains that his works have not yet been appreciated, or even 
discussed, but he looks to the science of the future to do him 
justice. 
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LIST OF PEE30NS EMINENT IN SCIENCE, ART, AND LITEEATUBE, 1870. 

James Syme, Professor of Clinical Surgery in the University 
of Edinburgh, and a distinguished practitioner and teacher. 
He was bom in Edinburgh, in 1799, and educated in the High 
School and the University of Edinburgh ; but showed, while yet 
a boy, his fondness for the sciences of chemistry, botany, and 
anatomy, of which he learnt all he could in every way. Be- 
coming a medical student at the college, he was the pupil of 
Dr. Barclay in. anatomy ; but paid some visits to the French and 
G-erman medical schools, attending the classes of Professor Rust,^ 
at Berlin, and of Baron Dupuytren, at Paris. Under Mr. 
Liston, sometime Professor of Anatomy at Edinburgh, Mr. Syme, 
during his own studentship, was entrusted with the task of 
demonstrating in the dissecting-room. He was but twenty-two 
years of age when Mr. Liston quitted the professorship, and 
Mr. Sjmie began a course of lectures. These were, at first, upon 
anatomy; then upon surgery, as well as anatomy; but, after a 
time, upon surgery alone. He started, in 1829, a private surgical 
hospital in Minto House, Edinburgh, where he commenced that 
system of clinical instruction which he carried on during forty 
years with such good success. In 1833 Mr. Syme was appointed 
Professor of Clinical Surgery to the University of Edinburgh. 
Mr. Liston then removed to London, and became Professor of 
the same faculty in University College, Gower-street. Upon his 
death, in 1847, Mr. Syme was invited here to succeed him. He 
did so, coming to London in February 1848; but finding that 
the Council intended him to deliver systematic as well as clinical 
lectures here, which woidd have imposed on him too great an 
amount of labour, he resigned in May 1849, and returned to 
the chair he had left at Edinburgh, which was still vacant. He 
continued to hold the professorship till his death. He was the 
discoverer, or, at least, the first and best expounder, of several 
important scientific doctrines with regard to inflammation, ulcers, 
and gangrenes, the healing of wounds and the repair of bone ; 
also, of some valuable processes in the treatment of various dis- 
eases and injuries of the body. As a practical surgeon he was 
renowned for his great knowledge, quick and safe judgment, 
courage, and singleness of purpose, ingenuity of contrivance, 
and skilful execution. 

Sm James Clark, Bart., M.D., F.R.S., and more than thirty 
jeaiB chief physician of Her Majesty. Sir James Clark, who 
died at the age of 82, was bom in 1788, in Banffshire. His 
education commenced at the GTWivma.T ^in^w^ <5Jl ^<^^^::i^^^ 
and he subsequently studied medicm© «A. KXifex^^^"^ ^s^Vva. ""Csaa 
University of Edinburgh. AfteT ST^u<a:m^ ^.^xx^ft >:\av^S». ^i!^» 
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navy as an assistant-surgeon, he visited the schools of Italy, 
France, and Germany, and especially directed his attention to 
the medicinal virtues of the waters of certain noted mineral 
(springs, and the sanative influence of climate. It was at this 
time that he obtained the appointment of travelling physician 
to a nobleman, which ended in his visiting Home, and settling 
there in 1819. He soon became famous by his treatment of con- 
sumptive patients, so much so that he was very generally styled 
at an early period of his residence at Rome the " lung doctor." 
It was during the time that he practised at Eome that he became 
acquainted with Prince Leopold of Saxe-Cobourg, who subse- 
quently appointed him his physician, when Sir James (then Dr. 
Clark) shortly afterwards returned to England. His return to 
this country from Home was the consequence of a requisition 
signed by many of the most distinguished members of the Eng- 
lish nobility and gentry being presented to him and calling upon 
him to leave Eome and settle in England. This he reluctantly 
complied with, and he soon acquired a most extensive practice, 
more particularly in affections of the chest. Sir James Clark 
published in 1829 a work On the Influence of Climate in the 
Prevention and Cure of Chronic Diseases. The views which he 
herein, and in subsequent editions, expressed, gave a decided 
impetus to the study of medical topography and meteorology, 
and the results will probably be far greater in the ftiture than 
they have already been. Other works of a kindred kind fol- 
lowed. When the University of London was established. Dr. 
Clark took a leading part in the administration of its affiiirs ; 
and the formation of the College of Chemistry was owing to 
his endeavours, and so was the origin of many important sanitary 
movements. In his earlier days Sir James was the warm friend 
and aider of Connolly, who did so much to do away with the bar- 
barous treatment of the insane by mechanical restraints, and 
Connolly found in Clark a worthy biographer of his most humane 
and successful eflforts towards the amelioration of the hitherto 
wretched treatment of the lunatic. Lastly, it may be mentioned 
that the views of medical reform which were promulgated some- 
years since by Sir James, and especially in his fetmous letter t^ 
Sir James Graham, are consonant in great measiire with the 
aspirations of the medical profession at the present. — Abridged 
from the Times, 

NiEPCE DE Saint-Victor, to whom the science and art of 
photography are so much indebted, was the nephew of Nicephore 
Niepce, the first inventor of photography. Niepce de Saint- 
Victor worthily sustained the name he bore, and his entire life 
was consecrated to researches and discoveries in photography. 
Amongst the numerous works we owe to him may be mention^ 
his researches to arrive at a means of fixing natural colours, in 
which he so far succeeded aa \xi ^n^ XJciemL ^ ^^^vie stability, 
his essays upon the peTsisleivce oi \\3im\\icw& «*dCvjS^'^^\sv^V'3^<^ 
graphic processes, and above aXi^V^a o\AA\Tivci%V3ft&^a^\.^«j^^^^ 
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upon glass, the invention which opened out a new era for photo- 
graphy, and prepared the way for the employment of collodion, 
the basis of all practical photography. There is, therefore, no 
photographer, French or foreign, amateur or professional, wlio 
takes a glass for the purpose of producing a picture who is not 
in the debt of Niepce. This invention might have been the 
source of a considerable fortune to its author if, less mindful of 
his own interests than of the progress of his art, Niepce had not 
generously abandoned to all the process which might have 
enriched him alone. This disinterestedness, alas! has not 
received its reward, for Niepce is dead, leaving behind him as 
his sole inheritance, a widow, two orphans, and fortune, less 
than nothing ; for the emoluments arising from the position he 
held only sufficed for the support of his family. Regardinj^ 
services received from him, regarding his death and his want of 
fortune, whoever draws profit or enjoyment from the inventions 
of Niepce ought to feel that he has a duty to fulfil, a debt to 
discharge. Therefore, sure of finding in all hearts the echo of 
these its own sentiments, the Society, established after the 
decease of Niepce, addresses itself confidently to all interested 
in the photographic art, and b^s them to respond by a subscrip- 
tion.'* This circular is signed by Messrs. Davanne, Darlot, 
Ernest Lacan, and Fertier, the treasurers, and by M. Lauli^re, 
the secretary. — Mechanics' Magazine, 

Dr. William Allen Miller, Treasurer of the Royal Society. 
Dr. Miller was born at Ipswich, in December 1817. He entered 
Merchant Taylors* School, and afterwards a school in Yorkshire, 
where, by listening to chemical lectures, he is said to have first felt 
an inclination for science. He subsequently studied medicine at 
the General Hospital, Birmingham ; then worked for a while under 
Liebig at Giessen, and eventually became demonstrator of Che- 
mistry in King's College, London. There he was held in much 
esteem by the then Professor of Chemistry, Dr. J. F. Daniell, 
to whom he succeeded in 1845. Besides this appointment, Dr. 
Miller was one of the Assayers to the Royal Mint. He was 
elected to the honourable post of Treasurer to the Royal Society 
in 1861 ; and served a term as President of the Chemical Society, 
of which he was a distinguished member, and was a member of 
the Senate of the University of London. His scientific writings 
comprise papers in the Philosophical Transactions and other 
serial works on electrolysis, on lines in the prismatic spectrum, 
on electro-chemistry, on the photographic transparency of various 
bodies, and other chemical subjects ; and in conjunction with 
the late Professor Graham and Dr. Hofmann, he drew up the 
(chemical Report on the supply of water to the metropolis. But 
his greatest work was Elements of Chemistry^ in three volumes, 
now in the third edition. Dr. Miller left London to attend the 
meeting of the British Association at Liverpool, 1870 ^ aind ^%a 
observed to be not in his usual Taea\\\v. ^^ ^^'^^ nXw^t^ vi\ 
apoplexy on September 30. 
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JoHif Shaw, F.S,A., the attached architect at Christ's Hos- 
pital, London, and one of the earliest members of the Boyal 
Institute of British Architects. Mr. Shaw finished the interior 
of the Church of St. Dunstan-in-the-West, Fleet-street, designed 
by the above architect's father, John Shaw, F.K.S. and A.S.A., 
but which he did not live to finish, he having died on the twdfth 
day after the external completion of the edifice. The late Mr. 
Shaw, the son, designed the Law Life Insurance Office, Fleet- 
street, in the style that prevailed between the last period of 
Pointed architecture (of which St. Dunstan's is an example) and 
the complete revival of the architecture of Greece and Rome. 

Thomas Brbweb, a somewhat notable man, long connected 
with the Corporation of the City of London, was held to be 
a person of fine literaiy and antiquarian tastes, and who, 
for more than a quarter of a century, acted as secretary of the 
City of London School, Milk Street, Cheapside. He was bom in 
1807. At the early age of sixteen he entered the Town Clerk's 
office as a clerk, in which capacity he soon became remarkable 
for his aptitude in reading and translating ancient muniments 
of the Corporation bearing upon its franchises and peculiar 
privileges. In 1836, when a Bill was introduced into the House 
of Lords by Lord Brougham for re-establishing the City of Lon- 
don School on a new footing, but still in the spirit of its original 
founder — John Carpenter, a famous Town Clerk of London in 
the reigns of Henry V. and Henry VI. — and which measure re- 
sulted in an Act of the Legislature, Mr. Brewer rendered con- 
spicuous public ser^nces, and especially to the Corporation, in 
investigating the circumstances under which the original bequest 
of Carpenter was made, upwards of 400 years before, and in 
deciphering the black-letter documents in which it was contained 
and perpetuated. While so engaged he also collected for the 
members of the Corporation some particulars of considerable 
public interest as to the personal history and character of Car- 
penter, a most remarkable man in many respects, a personal 
friend and eventually executor of the famous Sir Bicha»l Whit- 
tington, and who twice represented the City of London in Par- 
liament. The benevolent bequest of Carpenter had for its 
original object the clothing, boarding, and education — first at 
an elementary school, and afterwards at one or other of the 
public Universities — of " four poor men's sobs,*' from time to 
time, and to that purpose he dedicated for ever real property of 
adequate amount. Towards the end of the first quarter of the 
present century that property, vested in the Corporation in 
trust, had acquired great additional value by the lapse of time, 
and vastly beyond the requirements for which it was originally 
destined by the testator. That bequest, so modest by com- 
parison with its eventual results, formed at length the basis on 
which the City of London ^e\\oo\ -w^^s e«,\a?Ql\sh€d. on something 
like its present footing \n Ift^T, a.Tv^^i;x«'TfeTLasK,\^^'ye«^^'l^^^'Ci\a 
poor hoys" as originaWy coaUwi^^^Vft^ \i^ >Oci^ \^\sw\«t, is^wt 
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than 600 are being educated. For the services rendered by Mr. 
Brewer at that time the Corporation appointed him secretary of 
the school, an office which he held until his death. In 1856, 
from the materials which he had previously collected, Mr. 
Brewer wrote, at the express request of the Court of Common 
Council, a memoir of the life and times of Carpenter, which is 
acknowledged on all hands to be the most complete and authen- 
tic record extant of that eminent citizen, and he dedicated it to 
Sir David Solomons, the then Lord Mayor, and to Mr. Alderman 
Hale, the founder of the school on its enlarged footing, and 
chairman of its managing committee. He likewise contrilsuted 
several interesting papers on 'subjects of antiquarian interest to 
one or other of the principal archaeological journals. — Times, 

John W. Cole., best known by his lAfe of Charles Kean, and 
his Memoirs of British Generals distinguished during the Penin- 
sular War. Originally in the army, and in the 21st Fusiliers, he 
was for some time lessee of the Dublin Theatre Boyal, where he 
also distinguished himself as an actor. Subsequently he became 
secretary to Mr. Charles Kean, who held him in high esteem. 
Of late years Mr. Cole confined himself chiefly to magazine 
writing, and his articles on the Drama in the Dublin Utiioersity 
Magazine were popular. 

JxTLBS SABA.TIEB, the well-kuowu numismatist at Paris. For 
many years in Russia, he founded the Numismatic and Archaeo- 
logical Society of St. Petersburg. He is a great authority, 

and a careful writer on Byzantine and Crimean coins 

Athen(Bum, 

Thb Rev. Pbofessob Babkeh, of Birmingham, connected 
with Spring Hill College from its commencement. For many 
years he was resident professor, and during a considerable part 
of that time lectured on Classics, Hebrew, and Syriac. For 
rather more than 12 months he had ceased to reside at the col- 
lege, but continued to have charge of the Hebrew classes and of 
the classes in Old and New Testament Exegesis. In former 
years he was well-known as a preacher to the Congregational 
Nonconformists in the principal towns in the Midland Counties. 

Db. Bischof, the well-known German chemist and geologist. 
He was bom near Nuremburg, in Bavaria, 1792, and received his 
education in the University of Erlangen, where he applied him- 
self at first to the study of mathematics and astronomy, though 
he subsequently abandoned this branch of science,, and, turning 
his attention to chemistry, became one of the most distinguished 
pupils of Professor Hildebrandt. In 1819 he was appointed 
Professor of Chemistry and Technology in the University of 
Bonn. An enthusiastic geologist, Dr. Bischof sought to discover 
in molecular action certain geological phenomena. His most 
important works are Physico- Statistical Descriptions of the 
Fichtelgebirge Mountain, published in 1817 ; The Mineral 
Springs of Volcanic Origin in France and Genraawy aiwd, >i>wR 
MineriU Springs of Boisaorf, and a TVcotise ou th* lutcTvyr HmA 
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// thr Trrrrttfrinf GhJtr. The latter work, which appeared at 
i,ti|M*io in 1837. was "crowned" by the Scientific Society of 
Holland. Dr. BiHchof whs a conHtant contributor to Tatioai 
M'ii*ntifie journalH. Him memoir on the Mtxife of Preeenting Kx- 
jt/tmionn in Coal Mifi'S^ published in 1840, gained the pnxe of 
the Academy of BniHHolH. Of his other works, the best knovB 
art' a Popular Ijrtter to a Lady on the Natural Sciencett, 2 VoIb., 
I'forzhoim and Bonn, 1840 and 1849 ; and a Treatise on Geologgt 
(%mii<1ry,ond yatural Philosophy, Bonn, 1847-50. 

James Wtlson. architect, Islington. — He was one of the 
earliest contributtirs to the Buifd4rr; and an article by him 
whifh appeanKl in this journal for the year 1844, upon 
" (\'ments," attracttHl, among others from the same pen. «»- 
s'derable notice. Ho afterwards edited the Engineers Pocket 
fititk — a highly UHcful publication ; and in 1859 appeared his 
Muhanical Inrtnfor's Guide — a work containing a mass of 
condenstMl information, designed to form a practical introduction 
to the principles and components of machinery ; being further 
illustrattHl by copioun diagrams drawn by himself, and also a 
onllection of nearly 300 mwhanical movements. Mr. Wylaon 
was born at Glaspiw in 1811, and served an articleship of 
tive years to an architfct in that city, of the name of Weir, with 
whom he remained for four years longer. In 1836 he removed 
to Norwich, and for a brief time assisted Mr. John Brown, a 
wrll-known architect residing there. Upon arriving in London 
shortly aftorwanls, he was engapcil by Mr. Sydney Smirke as 
a senior cb-rk in his oflfiee, where he remained till the year 1843. 
iMr. Wylson, in 1842. was one of a f»'W " architecturaf draughts- 
men" who formed themselves into an *' Association," with that 
gentleman at their head, Mr. Wylson being both the originator 
of the movement and its first secretary. The association first 
held its meetings in Castle-street, Holl)orn ; next in Southamp- 
ton-street, Strand ; then at Lyon's-inn Hall (also in the Strand, 
an<l since pulled down) ; and now. in a more developed form, it 
is known as the " Architectural Association." meeting in Conduit- 
street, Regent-street. Mr. Wylson designed and carried out 
many important pu!)lie and private works in Glasgow, among 
which may be mentioned, an extensive range of "model dwell- 
ings for the labouring classes," the Prince's Theatre (since 
cleared away, the site being otherwise required), and St. Luke's 
Free Church. To the pulpit in the latter edifice he successfully 
applied, in 1855, the theory of the parabolic form as a sound- 
reflect<;r. He also assisted in establishing the Glasgow Athenaeum. 
In 1848 he received, out of 100 designs, the first premium 
for a plan for laying out the lands of Gilmore Hill for 
building purposes. His first engagement in the metropolis ap- 
pears to have been a responsible post in the office of the late Sir 
C. Barry. He was subsec^viGiitVj Sut^eyor to the Conservative 

Lfind Society, which offvce \ve coTit\XL\xe^\.o\:^o\^^iSl^:^S.V\«,$^ti•^^^v.-^ 

Ah ridged from tltc Bvilder, 
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E. W. Bbatlbt, F.R.S., Pupil of the Royal Institution 
under Professor Brande. He joined the staff of the Philoso- 
phical MagcLzine and the Zoological Journal in 1822 : to both he 
contributed many original papers and notices on chemistry, 
geology, zoology, and astronomy. His papers upon Meteors and 
Meteorites attracted attention, as well as his late papers upon 
the Constitution and Functions of the Sun, and Sources of its 
Heat and Energies, published in the British Almanack and 
Companion, He was librarian and lecturer at the London 
Institution : he gave for several years a systematic course of 
lectures upon geology, palaeontology, and astronomy. He also 
lectured at the Eoyal Institution on Volcanoes and Igneous 
Geology ; and to the readers of the Institution he was ever 
ready to give assistance in any scientific investigation. — Builder, 

Pbofbssob J. Redtenbacheb, the well-^own Austrian 
chemist. 

D. O. Hill, R.S.A.— He was born in 1802, at Perth, where 
his father was a bookseller. In 1823 he exhibited in Edinburgh 
three pictures of Scottish scenery, which evinced artistic skill of 
high promise. In 1830 he was appointed secretary of the new 
Royal Scottish Academy. He was the first to suggest the for- 
mation, and aided in devising the constitution of the Royal 
Association for the Promotion of the Fine Arts in Scotland. 

M. ViLLBMAiN, the venerable Secretary of the French Academy, 
aged 79. M. Villemain had been engaged in literary pursuits 
from a very early perfod of his life, having been appointed a 
professor at the Charlemagne College when he was but 19 years 
old. Other appointments speedily followed, but a few years 
later he lost Imperial favour in consequence of his scruples to 
imdertake a task in violation of his ideas of literary purity. 
This task was no other than to prepare a revised edition of the 
classics, from which should be omitted all maxims which were 
opposed to Imperialism ; but M. Villemain indignantly refused 
to be the author of an expui^ated Cicero. Under the Restoration 
he resumed his appointments, but after 1830 his progress was 
more rapid, and he nlled the post of Minister of Public Instruc- 
tion in the Cabinet of Marshal Soult. In 1834 he became 
secretary of the famous Academy, and in that capacity exer- 
cised for 36 years a very considerable influence in the conduct 
of the aflfairs of that august body, admission to which is the 
ruling idea of every Frenchman who adopts literature as a 
profession or an accomplishment. M. Villemain was a great 
admirer of Shakespeare, and had a perfect knowledge of English 
literature, with which he combined an extreme and almost ludi- 
crous hatred of the Jesuits, which at one time caused an illness 
that threatened loss of reason, if not of life. Since 1848 he has 
not been known to the public save in his official capacity in 
connection with the Academy. 

'Pbofessor Wbstbbmann, of Leipzig, "w^lS \«it:xi va. ^Qsv^ -^^sct 
1806. He Btudied at the University oi YiJv^ taXIv?^ ^\X.^> ^^^ 

8 



274 THE TEAB-BOOX OF FACTS. 

Lccame a privat-docent and Bubseqnently a professor iheie. 
DeTotod nearly exclusively to the study of ancient literatnre,aiid 
more especially of the Orators, he early in life achieved a consi- 
dcrable reputation. His History of Eloquence in Greece and 
Iio7ne is a work known to all scholars. He published Quaetiones 
Demoethenica (1830-37), an edition of Philostratus for theDidot 
Scrips in 1848, Commentationes Criiica in Scriptorea Gfwcot 
( 1 846-52), and many other works, among which we may mention 
the edition of the Select Speeches of Ihmosthenea in Hanpt and 
Sauppe's Classics, and the text of Lysiae in B. Tauchnits's col- 
lect ion. ProfeBsor Westermann translated Colonel Leake's Demes 
of Attica m 1840. 

Hknrt Garling, Architect, a member of the Hoyal Institute 
of British Architects. Mr. Garling was articled to Mr. Page, of 
King*s-road, Bedford-row, who, as usual in that day, combined 
tlie business of architect, surveyor, and builder ; and, for three 
years after his articles, Mr. Garling acted for him in superin- 
tending (in fact, designing and doing everything, Mr. Page never 
unswering any letters), in the remodelling of Gnmsthorpe Castle, 
in Lincolnshire, for Lord Gwydir (WiUoughby d'Eresby). He 
became a student of the Royal Academy, and gained the silver 
medal in 1818. Architecturally, he was engaged extensively for 
Jiord St. John of Bletsoe, Baron Vaughan, Earl Spencer, and the 
Carron Company, of Thames Street The market-house at Guild- 
ford and the Holbom Union Workhouse were also designed and 
superintended by him. He retired from business in 1847. He 
lijul a fine library, and had become governor of Christ's Hospital, 
St. Thomas's, Bethlehem, and other institutions. 

Hknrt Mosks, the eminent engineer, aged 88 years 6 months. 

James Macqueen, well known, for many years a great la- 
bourer in the cause of African geographical exploration ; and a 
tribute was paid to him by Sir Roderick Murchison in the anni- 
versary address at the Royal Geographical Society on May 28. 
By Mr. Macqueen's death, we regret to learn. Miss Macqueen, 
Iiis amanuensis and nurse, has been left utterly destitute at the 
a^e of 65. Sir Roderick Murchison has headed a subscription, 
which has been opened on her behalf, at the rooms of the Royal 
Geographical Society. 

Professor Heinrich Gustay Magnus, of Berlin. He was 
born 1802, was elected a member of the Academy of Sciences at 
Berlin in 1840, and in 1845 became Professor of Physics and 
Technology in the University of Berlin. His contributions to 
chemistry and physical science occupy a large space in Poggen- 
dorff 's Annalen^ in the Monatshericht of the Academy, and in 
other periodicals ; and in the great Catalogue now publishing by 
the Royal Society, he appears as the author of 66 different 
papers. Among these are researches on the penetration of heat- 
rays through gases andYa^Mra*, on phenomena of rotation, of 
absorption, of electric ixiSLWcUon, \i^sv^e^ Tv\£cci.^^s:^\v& analyses. 
Translations of his papexs Yva.^& wgi^fe^c^ \\i Visv^ "PVaowy^AiAttiy. 
Magazine ; and to the mo%«V ad^Mi^^ Vd.^i^^.'Cx^^^^ ^'l ^-^^^ 



OBITTIAET. 276 

science in this country he has long been known as a worthy co- 
operator, one whose inquiries were alike profound, faithful, and 
trustworthy. Professor Magnus was elected a Foreign Member 
of the Boyal Society in 1863. He was present at the Meeting 
of the British Association at Exeter in 1869. — AtheiKBum. 

Captain Cowpee Coles, R.N., the designer of H.M. turret- 
ship Captain^ in the foundering of which he lost his life,* was 
the thinl son of the late Rev. John Coles, of Ditcham Park, 
Hampshire, and was bom about 1819 or 1820. He entered 
the service in 1831, and, having served with ability on various 
stations, took an active part, on board H.M.S. Agamemnon^ 
in the assault on Sebastopol, for which he was especially men- 
tioned in the despatches of Lord Lyons. He subsequently dis- 
tinguished himself by his zeal and ability at Kortch, and in 
the operations in the Sea of Azoff. In the following year 
his name was brought prominently before the nation by the 
appointment of a Board by the Commander-in-Chief to report 
upon a plan devised by Captain Coles for the construction 
of shot-proof rafts, with guns and mortars ; and so favour- 
able was the Report of the Board that, in the expectation of 
the continuance of the war, he was ordered to England and 
placed in communication with the Surveyor of the Navy and 
the authorities of the dockyard at Portsmouth. The cessation 
of the Russian War, however, for a time stayed further pro- 
ceedings in the matter; but subsequently the matter was taken 
up by successive Governments, and eventually, as the naval 
authorities expressed their approval of the principle of the 
*• shield-ship," orders were given that the Royal Sovereign should 
be adapted, under the superintendence of Captain Coles, to this 
method of construction. It was, we believe, in 1862 that this 
change to the " turret system " was eflfected in the Royal 
Sovereign ; and it is stated that it was the late Sir I. Brunei who 
first suggested to Captain Coles the idea of placing the shield 
and gun upon a turn-table in preference to having to move the 
raft in order to point the gun. The principle having been once 
adopted, other vessels of the Royal Navy, as our readers are 
aware, have since been constructed on a greater or less modi- 
fication of Captain Coles's plan. The long dispute waged by 
Captain Coles with the authorities at Whitehall on the turret 
question, and the acceptance by the Admiralty of Messrs. Laird 
Brothers as the builders of a vessel which should fully represent 
Captain Coles's views and their own of what an efficient seagoing 
cruiser on the turret principle should be, have often been the 
subjects of discussion. We need only remark here that the 
Captain was the result of these arrangements. The principal 
dimensions of the ship were : length over all, 886 ft. ; between 
perpendiculars, 320 ft. ; breadth, extreme, 53 ft. 8 in. ; tonnage, 

» See also pp. 48 and 49 of the MechasAcsA. ^c\.Votv ^i\ >(5wi ^t^iscX. 
yolnme; and Knowledge for the Time, by theE^tox ol\3tife^gt«eKiv\.^«Mr-Bwi\.. 

b2 
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4,27*2. Her machinery consisted of two separate pairs of donble 
trunk engines, each pair driving independently a two-bladed 
f(crew of 17 ft. in diameter. The collective nominal power of 
the engines was 900-horse. The general plan of construction of 
the huU of the ship was on the cellular principle, as now adopted 
in all ships built for our navy, and she was divided into five 
water-tight compartments. The fore-end, or bows, of the ship 
were constructed as massively as possible, consistently with the 
weight to be carried, and the heavy wrought-iron stem would 
have been a powerful means for ramming, although it did not 
project so far in advance of the fore-body of the ship as do the 
submerged beaks of the rams Rupert and Hotspur, Each turret 
stood in its own water-tight compartment, which contained also 
the engines for moving the turret. The Captain was meant for 
a competitive ship with the Admiralty-designed cruising turret- 
phi p Monarch. In outward appearance no two ships could well 
be more dissimilar. The Monarch, as the representative of the 
high freeboard type, carries her turrets on a deck elevated at an 
unusual height from the water, and thus offers in her lofty sides 
an immense and weakly-plated tsurget — as compared with the 
penetrative power of her own guns — ^for an enemy's shot. With 
H low freeboard, and therefore offering a much lesser target, the 
Captain had greatly the advantage of the Monarch in this re- 
spet^t ; but it had always been a question whether she would 
prt)ve equally seaworthy — at least when fitted with heavy tripod 
masts and a great spread of canvas, and navigated as a sailing- 
vessel — in rough weather. — Ulu strafed London News. 

Thomas Brasskt, the famous Engiaeer. He was bom in 1 805, 
at Boughton, in Cheshire, where his yeoman father occupied land 
which had been held by his ancestors during a couple of 
centuries. Articled to a local land agent and surveyor, Mr. 
I^rassey here learnt the principles of commercial economy, and 
made his first independent start by contracting for the making 
of a road in North Wales. The first railway contract signed by 
Mr. Brassey was in 1836, when he took ten miles on the Grand 
Junction line between Birmingham and Liverpool, now incor- 
porated with the London and North-Westem Railway. The 
Penkridge Viaduct on the same line was his next great work, 
and at this date Mr. Brassey accompanied the late Mr. Locke, 
the eminent engineer, into the southern districts of England, 
where he executed large portions of the main South-Western 
line, and many of its branches. From the south-west district 
of England, Mr. Brassey was naturally led by the same engineer 
to the Continent, where in the early days of improved locomo- 
tion he constructed a large portion of the Western of France and 
the Paris and Eouen Railways, which in turn led to his con- 
tilting for important works in Belgium, Holland, Denmark, 
Norway f Spain, Savoy, Italy, aiid A^istria, with all of which 
countries his name will ever "be mXXxftaX^^ ^s&^osivaJiR^. "^^tsl^ of 
these works— notably among oOvere, V\i^ ^^xv% TySs.-sRv.^ ^^«t 
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Mont Cenig — proved in a pecuniary point of view disastrous 
speculations to Mr. Brassey, but such was the largeness of the 
view he took of everything upon which he was engaged, and 
such his steadiness of purpose and integrity, that, although, in 
numerous cases where through failure of periodical payments it 
would have been easy to have relieved himself of unprofitable 
contracts, he never would avail himself of the Idches of others, 
and if his word had once been passed he always insisted upon 
carrying out his engagements to the letter. This was his course 
of conduct when, during the panic of 1866, he found himself 
associated with Messrs. Peto and Betts in many large works, 
which at that period were paralysed for want of capital. On 
the collapse of his partners in these imdertakings, Mr. Brassey 
spontaneously took upon himself all the works with which his 
name had been connected, and personally carried them through 
to completion. The gigantic foreign and colonial operations in 
which Mr. Brassey was engaged for many years did not exhaust 
his energy, and whUe they were in progress a section of his 
large staff were always busy in the United Kingdom — at one 
time upon the Caledonian EiEiilway, a remarkably difficult work, 
at another constructing the Welwyn Viaduct, upon the Great 
Northern Kailway ; then the West-London Extension line, in- 
cluding a bridge across the Thames at Battersea; then the 
Northern Mid-Level Sewer, and more recently Mr. Baker's great 
bridge across the Mersey at Runcorn, near Liverpool. A fair 
idea of the magnitude of Mr. Brasae/s operations may be 
gathered from the fact that in the thirteen years from 1848 to 
1861 inclusive, he made, either by himself or in association with 
others, 2,374 miles of railway, at a contract price of 27,998,224/. 
Mr. Brassey is stated to have suffered during the panic of 1866 
to the extent of more than a million of money, but it is, perhaps, 
quite as extraordinary that in 1869 he is understood to have 
been a richer man than during any former period of his career. 
His existing contracts are now gradually running out. Indeed, 
his chief motive for continuing his business during recent years 
has been his knowledge of the fact that he had a very large 
staff dependent upon him, and that he did not like to see them 
out of employment. His loss will be greatly felt among his own 
class, whom he was never tired of assisting in the manner best 
calculated to be useful to themselves. Mr. Brassey married 
early in life Miss Harrison, of Birkenhead, who survives him, 
and by whom he leaves three sons — Mr. Thomas Brassey, M.P. 
for Hastings; Mr. Harry Brassey, M.P. for Deal; and Mr. 
Albert Brassey, who is an officer in the 14th Hussars. — Times, 

Zerah Colbttbn, whose name is familiar not only to the mecha- 
nical profession, but to all who study scientific literature. Mr. 
Colbum's writings were brilliant and varied, and his sound 
practical exj>erience and mechanical taloTit ^^^^Ocifisov^^Tassw- 
nent value. Mr. Colbum 'was'boiii a\.^aa»Xio^,^^M'^'^"^'^'^> 
hJB father dying soon afterwards, aiid\eaTOi%\i\a^^'2r« V*'^'^^^^ 
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infirm. During his boyhood, young Ck>lbTim earned his livinff 
on a farm in New Hampshire, bnt in course of time he found 
his way to Boston, where he attempted some verses for a local 
paper. He commenced his professional career on the Concord 
Railway, where the locomotive engine was his special study and 
charm. His extraordinary abilities soon developed thenoiselves, 
and raised him to the superintendence of the locomotive works 
of Mr. Souther, in Boston. For a year or so he afterwards 
superintended the New Jersey Locomotive Works at Patterson, 
where he introduced several practical improvements in the 
engines. Aft^r this Mr. Colbum joined the New York BaU' 
road Journal, and in 1854 he started the Railroad Advocate, 
which soon attained great popularity. In 1857, Mr. Colbum 
was commissioned, with Mr. Holley, by the presidents of several 
American railways, to visit Europe and report upon the railway 
system and machinery. Their Report was published in 1858, 
and refers chiefly to permanent way and coal-burning locomo- 
tives. In the same ye^r, Mr. Colbum returned to London and 
bt'came editor of the Engineer, returning to the States after a 
few years of hard work, and starting his own Engineer there. 
This paper, however, was before its time, and so fell through, 
upon which Mr. Colbum returned to London and resumed ^e 
editorship of the Engineer, which he retained up to 1866, when 
he started Bingineering, his connection with which paper was 
only dissolved a few weeks before his death. Mr. Colbum also 
wrote a number of important treatises and valuable professional 
papers at various times, and commenced an elaborate work on 
the locomotive. Although a man of iron frame and strong con- 
stitution, intense application to work and irregularity in relaxa- 
tion at length told upon him, and the last few months of his 
life were marked by a course which was clearly indicative of 
partial insanity. At last, the final crash came, the jarred and 
jangled mass of brain and nerve could hold out no longer, and 
he fell by his own hand, in the 87th year of his age, leaving a 
name which will stand as that of the best professional writer we 
have ever had. — Mechanics^ Magazine. 

J. D. ZocHER, architect, of Haarlem, in his eightieth year. 
He had been for thirty years Honorary and Corresponding 
Member of the Institute of Architects, and had frequently com- 
municated valuable information, as ho took a deep interest in 
the success and operations of the Institute. 

J. B. Pynb, the artist, who was for many years Vice-President 
of the Society of British Artists. Mr. Pyne was a native of 
Bristol, and, when a lad, was articled to an attorney. The law 
was not, however, to his taste, and he soon abandoned it to follow 
the more congenial pursuits with which his name has become 
associated. His views of t\ie Eniglish lakes and his Italian 
Bcenea are the works by wh\cJb."\ie \a\>ea\."feciss7ra.. 

William Essex, enamel-pamter. li^a ^^ ^sora. \xv "V^aSkaw^ 
irSS, His father was a watc\i diaV^e^oiXA^ iv.^eL\«^Ji&^'st;vQ. 



OBITTTAET. 279 

Clerkenwell, and in the former capacity gave that direction to 
his son's talents which grew to an ambitious desire to extend the 
application of enamel, and to transcribe the great masterpieces 
of art in this imperishable material, so that faithful records of 
them should be preserved long after the more fragile oil-colour, 
canvas, and panel should have succumbed to the injurious hand 
of time. The book department of his father's business enabled 
him to gratify his love of reading, and to enrich his mind with 
poetic and artistic lore ; and was also the means of introducing 
the young aspirant to Flaxman, Brayley, Britton, and others, 
with whom his father was intimate, and who encouraged his early 
efiforts and remained his steadfast friends. As a youth, he had 
very little formal instruction in art ; he was, however, placed for 
a brief period with the very excellent enamel and glass-painter of 
the name of Muss, though his success and skill were more due to 
his own talent, industry, and perseverance. The technical ex- 
cellence of his work at the commencement of his career may in 
a great measure be ascribed to the chemical knowledge of his 
brother, Mr. Alfred Essex, who prepared the plates^ compounded 
the wonderfully choice colours, and fired the paintings ; but his 
brother's health unfortunately failing, the whole onus of enamel- 
ling, technical as well as artistical, latterly devolved upon him. 
He had furnaces built at the back of his house in Osnaburgh- 
street, Regent's-park, and henceforward attended to the firing and 
the entire chemistry of enamelling himself. His earliest enamels 
of importance were small and delicately-finished portraits of 
Greorge IV., executed for Messrs. Rundell and Bridge, jewellers 
to His Majesty. These brought him Court notice. He after- 
wards painted for William IV. and Queen Adelaide, and continued 
to exhibit from year to year at the Royal Academy and else- 
where. Thus he gradually gained many kind and influential 
friends and patrons among the nobility, and was introduced by 
the Duchess of Gordon to paint for the Princess, who, on becom- 
ing Queen Victoria, made him her enamel-painter in ordinary. 
His portraits of the Queen, his Royal Highness the late Prince 
Consort, and other members of the Royal family, are numerous, 
and he executed many of the enamels for that regal and interest- 
ing historical series of portraits from Henry VII. to the present 
time which adorn the chambers of Windsor Castle. — Abridged 
from the Builder. 

Adolphb Boettcheb, the G-erman poet, at Leipsic, his native 
city. He was born 1816, and at the age of 21 entered the Uni- 
versity of Leipsic, devoting himself to philological pursuits, and 
to the study of German and English poets. Among his numer- 
ous poetical productions, his translations of the English poets 
occupy a conspicuous place. In addition to the works of 
Shakespeare and Byron, he translated the poems of Gold- 
smith, Pope, Milton, and OsBian. ABioii^ \i\^ orv^'WiiL ^^vs^ia^ 
are Agnes Bemauer (a drama), Sofi^s of MiA%u,mTft«r, Cytv. ^i>Rfc 
fTa^cA Tower, A Tale of S^ng, Till Eulea&'pvi9e\^'&^^- ' * 
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of the Flower Spirits, Shadows, and a collection of 
lyrics. 

Danikl Macxisb, R.A., distinffuisbed painter. 

W. Michael Balfb, celebrated musical composer. 

Mark Lkhon, littiratetir ; one of tbe originators of Pvmck, er 
the London Charivari^ and its able editor from its oommenes- 
ment, in 1842, to Mr. Lemon's death. 

Charlbs Dickrns, the most celebrated novelist of his day. 

LiKUT.-CoL. Pkmbkkton, former!;- of the Coldstream Gmuds, 
but was killed whilst acting as m^itary correspondent for the 
'Umes, 

HvL. John Bacot, formerly of the Medical and Philoaophical 
Jtfumal. 

Jamks Evans, of the Record newspaper. 

Db. Matthikson, an eminent chemist. 

Thk Kkv. Thomas Phillips, D,D., Senior District Secretary 
of the British and Foreign Bible Society. 

John Tidd Phatt, Registrar of Friendly Societies. 

Sarah Bklzoni, widow of the well-known traveller in Egypt. 

John Wilson, author of Our Israelitish Origin. 

Samubl Bailkt, essayist. 

Gkorgb, Earl of Aberdeen, lost at sea on a voyage from 
BoHton to Melbourne. 

George Hogarth, aged 86, musical critic. 

SIR James Vallkntin, Sheriff of L«ndon and Middlesex. 

William Henrt Blaauw, F.S.A., antiquarian writer. 

The Earl of Clarendon, distinguished statesman. 

MuRDocK Young, formerly of the Svn newspaper. 

John Williams, proprietor of the Cambrian newspaper 

Sir John Thwaites, first Chairman of the Metropolitan 
Board of Works. 

Robert Kanzow Bowley, General Manager of the Crystal 
Palace Company. 

Charles Green, the veteran aeronaut. His aerial chronology 
dates from July 19, 1821, when he made his first ascent in s 
balloon inflated with coal gas, which he substituted for hydrogen. 
This was one of the great out-door sights provided for the 
people in St. James's-park on the coronation day of George IV. 
Hitherto balloons had been inflated with hy(^gen gas by a 
slow chemical process, made in casks, whence it was conveyea by 
hose into the balloon. Coal gas proved more economical as well 
as certain ; and the success of Mr. Green vastly increased the 
facilities of balloon ascents. Between the above date and May 
1850, Green made 142 ascents ^m London only. In the 
autumn of 1835, Green ascended from Vauxhall Gardens, and 
remained np during the night. Green descended at Waltham- 
Rtx>w, where his companion left him, and Green took in his 
inend's weight of baUxiat, wYdck 'Tioxsi*^ \>^ \sv<at^ disposable in 
case of being carried out to sea. 'Sex\.mOTxmi%Qrt«i«ii.^^«aMA!A. 
near Pownham, in SiiffoAk *, Yi^ VX^«»iti TO-«kat«tA«^, ^\^ %2as^^ 
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came to anchor near the town of Lynn. " I remained/' says 
Green, " in the air altogether about thirteen hours, and, from the 
zigzag direction of my course, must have travelled about 150 
miles. Erom the very trifling loss of power the balloon sus- 
tained during the whole of the time, I judged that I might haye 
remained up for at least five days and nights." In the follow- 
ing year. Green constructed for the proprietors of Vauxhall 
G-ardens a vast balloon, 150 fb. in circumference, and 80 fb. in 
height when inflated and with the car attached. To inflate this 
balloon with pure hydrogen gas would cost about 250^. ; with 
coal gas, about 70/., at the high price of that day. The expense 
of constructing this vast balloon is stated at 2,100/., the cost of 
the 2,000yards of silk being 700/. On Sept. 9, 1836, Mr. Green 
made his first ascent in this balloon, taking with him three other 
persons named Green and five others, though there was buoyancy 
enough to have taken up twenty persons. The balloon crossed 
the Thames several times, and descended near Cliffe, in Kent. 
In the same year, Nov. 7, Mr. Green, Mr. Monck Mason, and 
Mr. HoUond ascended in this balloon, and in one hour from 
the time of quitting England were floating tranquilly, though 
rapidly, above the shores of our French neighbours. They 
descended at Weilburg, in the grand duchy of Nassau, in eighteen 
hours — the voyage exceeding an extent of 500 British miles. 
Provisions, which had been calculated for a fortnight's consump- 
tion, in case of emergency ; ballast to the amoimt of upwards of 
a ton in weight, disposed in bags ; together with an unusual 
supply of cordage and implements, occupied the bottom of the 
car; while all around the hoop and elsewhere hung cloaks, 
carpet-bags, barrels of wood and copper, coffee-warmer, baro- 
meters, telescopes, lamps, wine-jars, and spirit-flasks, with many 
other articles, designed to serve the purposes of a voyage to 
regions where, once forgotten, nothing could be again supplied. 
Of the voyage Mr. Monck Mason published a very interesting 
account. In July 1837, Mr. Green ascended from Vauxhall 
Grardens in his great balloon, with Mr. Cocking in his parachute 
attached. It resembles an inverted open umbrella ; and when 
Cocking cut the connectmg-rope from the balloon, the parachute 
collapsed, and he fell to the earth with great velocity, and was 
taken up dead at Lee, near Blackheath. The result had been 
nearly equally fatal to the persons in the car of Green's balloon, 
which shot up so rapidly that the gas was forced out ; and for 
nearly five minutes they suffered great pain. Most luckily, 
they had provided a large silken bag full of atmospheric air, and 
furnished with two metal tubes ; these they applied to their 
mouths, and were thus enabled to breathe. Without such a 
precaution, suffocation would have been inevitable. In the 
above month, Mr. Green, with two companions, made, in the 
Nassau balloon, an ascent to ascertain N7\i«tk<st \}ckfik ^«ss^<Sk $^>!&l.- 
cnlties existed with regard to xeaiovraXAQTi yq. ^ '^crj "k»x.<^'^ 
atmoBphere by persons ascending -witk bi >D«2\c«iTi. \a «k^ ^^»fis. 
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altitude, as have been felt and described by persons who hare 
ascended lofty mountains. The greatest altitude reached ma 
19,335 ft., or three miles and a half and 855 ft. At no period 
of their voyage did the aeronauts experience the slightest incon- 
venience in respect to difficulty of respiration ; they breathed 
with the utmost ease and as freely as when walking on the 
earth's surface. On Sept 10, 1838, Mr. Green and Mr. Bush 
ascended from Vauxhall G-ardens in the Nassau balloon, and 
descended at Lewes, in Sussex, having reached the then greatest 
altitude ever attained — 27,146 ft., or five miles 746 ft. In 1840, 
Mr. Green purchased the Nassau balloon for 500/. Among 
other interesting results. Mr. Green relates his experiences of the 
variety of currents in our atmosphere influencing the rates of his 
aerial travelling. At a great elevation he found the north-west 
current generally prevalent throughout the year, without refer- 
ence to the direction ot the wind near the earth ; this constant 
current being at an elevation of fi*om 13,000 ft. to 14,000 ft 
This upper current carried his balloon at the rate of six miles 
an hour, whilst the lower current wafted it at the rate of thirty 
miles an hour. In one of his ascents from Liverpool he entered 
the constant current at an elevation of 14,000 ft., and descended 
into a lower south-east current at the height of 12,000 ft. — the 
former cariying his balloon at the rate of five miles, and the 
latter at the rate of eighty miles an hour. He thus travelled 
ninety-seven miles in fifty-eight minutes, and often at sixty to 
eighty miles an hour. Mr. Green's experimental results in 
steering balloons would occupy more space to detail than we can 
afford. The problem in aerial navigation which remains to be 
solved is, to move through the air in any desired direction. In 
August, 1847, he made a perilous ascent at Frankfort, when, 
just after a violent peal of thunder, the balloon rose almost 
immediately under the clouds from which the storm proceeded. 
When at about 4,500 ft. high, and on a level with them, several 
electrical discharges aiforded the opportunity of observing the 
effect of lightning upon the air, as the clouds and the balloon 
wore going abreast of each other at only a few hundred yards 
distance. After being up about an hour, the aeronaut descended 
at Windecken. The results of scientific balloon ascents made 
by Mr. John Welch, of the Kew Observatory, have been com- 
municated to the Eoyal Society and the British Association, 
who acknowledge the admirable way in which Mr. Green 
managed his balloon, and the zeal and intelligence with which 
he went into the enterprise. — Abridged from the Illustrated 
London News. There is a mezzotint of Green (private plate). 

Sir Fbbderick Pollock, Babt., late Baron of the Court of 

Exchequer. Sir F. Pollock in the later years of his life applied 

practically to more than one branch of scientific pursuit the 

mathematical principles wYiic\i Yie \va)8L vTCkJcfOo^ ^\. Qwcabridge. 

Thus, for instance, he took. t\ie gteft.\Aa\. vDX«t^^\. «xA $^i$c^a^\a.- 

the pursuit of Photography, and ^a^ on^ o^ xXi^ ^«1 ^i^*• ^aia. 
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teiir photographers of our time. He was an active member of 
the Council of the London Photographic Society, over the meet- 
ings of which at King's College he would frequently preside, 
down to a very recent date. He also contributed several papers 
upon his favourite study to the Philosophical Transactions of the 
Boyal Society. 

Pbofessob Sm James Y. Simpson, of Edinburgh. Sir James 
was born in 1811, and was appointed in 1840 to the Professor- 
ship of Midwifery in the University of Edinburgh, for his dis- 
coveries in connection with chloroform, which are well known. 
Numerous honours were conferral upon him. Among these, it 
may be mentioned that in 1863 he was elected Foreign Associate 
of the French Academy of Medicine. In 1856 he was awarded 
the Montyon Prize of 2,000 fp. by the French Academy of 
Sciences. About the same time he received the Blnighthood of 
the Royal Order of St. Olaf from King Oscar of Sweden. In 
1866 he was created a Baronet; in the same year he received 
the honorary degree of D.C.L. from Oxford. In October last 
he was presented with the freedom of the city of Edinburgh, 
in "recognition of his scientific researches and applications 
of science to the alleviation of human suffering.*' Shortcom- 
ings, errors, and omissions occur in popular accounts of 
these researches and applications. One of these notes has 
reference to his great discovery of the anaesthetic power 
and use of chloroform in childbirth. That others preceded 
him in the use of ether in tooth-drawing, or even in other 
surgical operations, may, doubtless, be the fact, as it was, in- 
deed, that Sir Humphiy Davy had, many years before, called 
attention to nitrous oxide as a power which had wrapt him up, 
out of the fleshy and pain-feeling state, into the quasi-spiritual, 
and induced him, while in that state, to announce, as an " infal- 
lible " oracle, that •* nothing exists but ideas." That Simpson, 
however, was the exclusive originator of the professional practice 
of destroying pain in childbirth, and had the idea, too, of doing 
so previously altogether to Morton the American dentist's pro- 
fessional experiments with ether in 1846, the writer of the 
above note for one can testify. Between 1835 and 1840, Dr. 
Simpson steadily entertained the idea of using the " deep sleep * 
and pain-killing power of artificial entrancement in midwifery 
for tie facilitation of the natural birth ; while my object had 
a curious antithetical co-relationship to that, as it related to an 
investigation of the spiritual birth of the life of entrancement 
itself, which has since been more folly carried out at Glasgow 
and Ix)ndon. 

The Venerable WtExiAM Hale Hale, M.A., Archdeacon 
of London, and Master of the Charter House, in his 74th year. 
Archdeacon Hale was the author of a large number of works^ 
among the moBt important of t\ieBe, ex^^^^w^ ^i ^«nr«v»u%> 
Charges, and Letters on current topics oi Oaa ^^5, «xfe ^^ "Ea^a-u 
an the IHvisim of mhes in England \ EemarU aa tKfc VtcftiohVA 
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the Diversions, Athletic, Scientific, and Recreative, of Boyhood and 
Youth. With many hundred Woodcuts, and Ten Vignette Titles, 
beauti fully printed in Gold. New Edition , greatly enlarged and im- 
proved, price 8s. 6d. handsomely bound in cloth. 

* Not one amongst its rivala — not half-a-dozen of them rolled into one— can 

match our old favourite It is still peerless I More truly than ever the 

lawgiver of the playground.* — 8uN. 

' Mr. Lockwood's " Boy's Own Book," is the real original work which we knew 
in days long gone b^, but in a new and much enlarged form. To name it is to 

praise it Here is enough for the schoolboy under his most serious and un- 

serious aspects. The book is a perfect cycloptedia on games, sporta, animal-keep- 
ing, tricks, and the rest of it.' — Saturday Review. 

Merry Tales for Little Folk. Illustrated with more 

than 200 Pictures. Edited by Madame db Chatblaiw. 36mo. 
3s. 6d. cloth elegant. Conteuts :— The House that Jack Built— Little 
B«)-Peep— The Old Woman and Her Eggs— Old Mother Goose— The 
Death and Burial of Cock Robin — Old Mother Hubbard — Henny 
Penny— The Three Bears -The Ugly Little Duck— The White Cat 
—The Charmed Fawn— The Eleven Wild Swans— The Blue Bird— 
Little Maiar— Jack the Giant Killer— Jack and the Bean Stalk— Sir 
Guy of Warwick— Tom Hickathriffc, the Conoyeror— Bold Eobin 
Hood— Tom Thumb— Puss in Boots— Little Red Riding-Hood— 
Little Dame Crump— Little Goody Two Shoes— The Sleeping Beauty 
in the Wood— The Fair One with Grolden Locks— Beauty and the 
Beast — Cinderella; or, the Little Glass Slipper — Princess Kosetta— 
The Elves of the Fairy Forest— The Elfin Plough— The Nine Moun- 
tains—Johnny and Lisbeth— The Little Fisher-Boy— Hans in Luck 
—The Giant and the Brave Little Tailor— Peter the Goatherd— Red 
Jacket ; or, the Nose Tree— The Three Golden Hairs— The Jew in 
the Bramble Bush. 

Victorian Enigmas ; being a Series of Enigmatical 

Acrostics on Historical, Biographical, Geographical, and Miscel- 
laneous Subjects ; combining Amusement with Exercise in the 
Attainment of Knowledge. Promoted and encouraged by Royal 
Example. By Chablottb Eliza Capel. Royal 16mo. clo'th, 
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siderable and arduous labour.'— Morniko Post. 

* Mr. Timbs's personal experiences and recollections are peculiarly valuable, as 
embodying the observations of an acute, intelligent, and cultivated mind. " Things 
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petuation.'— Obskeybb. 

School-days of Eminent Men. Containing Sketches 

of the Progress of Education in England, from the Reign of King 
Alfred to that of Queen Victoria ; and School and College Lives of 
the most celebrated British Authors, Poets, and Philosophers; 
Inventors and Discoverers ; Divines, Heroes, Statesmen, and Legis- 
lators. By John Timbb, F.S.A. Second Edition, entirely revised 
and partly re-written. With a Frontispiece by John Gilbert, 
13 Views of Public Schools, and 20 Portraits by Harvey. Fcp. 3s. 6d. 
handsomely bound in cloth. 

(9* Extensively used, and specially adapted for a Prize-Book at Schools. 

* The idea is a happy one, and its execution equally so. It is a book to interest all 
boys, but more especially those of Westminster, Eton, Harrow, Rugby, and Win- 
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and interesting.*— Notes and Qchkies. 

Something for Everyhody ; and a Garland for the 

Year, hy John Times, F.SJ^., Author of * Things Not Generally 
Known,* &c. With a Coloured Title, post 8vo. 3s. 6d. cloth. 

* This volume abounds with diverting and suggestive extracts. It seems to us 
particularly well adapted for parochial lending libraries.'— Satukdat Review. 

* Full of odd, quaint, out-of-the-way bits of inlormation upon all imaginable 
subjects is this amusing volume, wherein Mr. Timbs discourses upon domestic, rural, 
metropolitan, and social life; interesting nooks of English loc«.\\t\«A\ \.Vn>ft,-\N.'<s^<CkXv-^^^ 
customs and old-world observances; and,weTveeAYvsaAVs «jaA,'^T.'\?as&»^vR5svixvR.% 
well tind pleoBUDtiy upon all.'— Kotks a«i> Q,'cb.b.«%>3xxV:5 "iftA^V. 
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A SEBIES OF ELEGANT GIFT-BOOKS. 
Truths niustrated by Great Authors ; A Dictionary 

of nearly Four Thousand Aids to Reflection, Quotations of Maxims, 
Metaphors, Counsels, Cautions, Proverbft, Aphorisms, Ac. &c. In 
Prose and Verse. Compiled from the Great Writers of all Ages 
and Countries. Blerenth Bdition, flcap. 8to. doth, gilt edges, 
608 pp. 5s. 

* The qnotationi are perfeet gems i tbeir feleetlon erinoM loiuid Jvdgment md an 
excellent tMte.*— Dispatch. 

' We aocept th« trearare with proftmnd gnttitude— it ahoold find iti way to erery 
home.*— Era. 

* We know of no better book of tta kind.*— BrAMiinB. 

The Philosophy of William Shakespeare; delineating, 

in Seven Hundred and Fifty Passages selected fh>m his Plays, the 
Multiform Phases of the Human Mind. With Index and References. 
Collated. Elucidated, and Alphabetically arranged, by the Editors 
of 'Truths Illustrated by Great Authors.* Second Edition, fcap. 
8vo. cloth, gilt edges, nearly 700 pages, with beautiftd Vignette 
Title, price 68. 

i9* A glance at thlarolame will at onoe ihow ite wapuktitj to Dodd'a * Beauties,' 
or any other volome of Shakespearian seleetlons. 

Songs of the Soul during its Pilgrimage Heaven- 
ward : being a New Collection of Poetry, illustrative of the Power 
of the Christian Faith ; selected from the Works of the most emi- 
nent British, Foreign, and American Writers, Ancient and Modern, 
Original and Translated. By the Editors of * Truths Illustrated by 
Gnat Authors,' Ac. Second Edition, fcap. Svo. cloth, ^t edges, 
8:iS pages, with beautiful Frontispiece and Title, price 6g. 

(8r This elegant volume will be appreeiatad by the admirers of * The ChristiBD 

Year.' 

The Beanty of Holiness; or, The Practical Christian's 

Daily Companion ; being a Collection of upwards of Two Thousand 
Reflective and Spiritual Passages, remarkable for their Sublimity, 
joeauty, and Practicability ; selected fh)m the Sacred Writings, ana 
arranged in Eighty-two Stations, each comprising a different theme 
for meditation. Bv the Editors of * Truths Illustrated by Great 
Authors.' Third Edition, fcap. 8to. doth, gilt edges, 686 pp., 58. 

* Every part of the Sacred Writings deserres our deepest attention and research, 
but all, perhaps, may not be equally adapted to the purposes of meditation and 
reflection. Those, thbtefors, who are in the constant habit of consulting the Bible 
will not object to a selection of some of its most sublime and irapressiye passages, 
arranged and olassed ready at onoe to meet the eye.'— Extkaot raoM PaayACC 



Events to he Rememhered in the History of England. 

Forming a Series of interesting Narratives, extracted from the Pages 
tiS Contemoorary Chronicles or Modem Historians, of the most Re- 
markable Occurrences in each Reign ; with Reviews of the Manners, 
Domestic Habits , Amusements, Costumes, Ac, Ac, of the People, 
Chronological Table, Ac. By Chablbs Sblby. Twenty-fifth 
Edition, 12mo. fine paper, with Nine Beautiful Illustrations by 
Anelay* price 3s. 6d. cloth, elegant, gilt edges. 

N.B.— A School Ei>iTioii,'id\i\tf>\i^t\!L«lUustration8, 2s. 6d. cloth. 

49* Great care has been Isken \o T«u^«t \\>\%V»^uT«Xk\«Ed\<s(»i(^<^\jCk ^Jbte most 
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The First or Mother's DictLonary. By Mrs. Jameson 

(formerly Mrs. Mubfhy). Tenth Edition. 18mo. 28. 6d. doth. 

*•* Common expletives, the names of familiar obfeets, technical tenns and 
words, the knowledge of which would l)e useless to children, or which could not 
well be explained in a manner adapted to the infant capacity, have been entirely 
omitted. Most of the definitions are short enough to be committed to memory \ or 
they may be read over, a page or two at a time, till the whole are suflSdently im- 

{>ressed on the mind. It will be found of advantage if the little pupils be taught to 
ook out for themselves any word they may meet with, the meaning of which they 
do not distinctly comprehend. 

School-Boom Lyrics. Compiled and Edited by 

AiriTE KiriaHT. New Edition. 18mo. Is. cloth. 

La Bagatelle ; intended to introduce Children of five 

or six years old to some knowledge of the French Language. Re- 
vised by Madame N. L. New Edition, with entirely New Cuts. 
18mo. 2s. 6d. bound. 

This little work has undergone a most careful revision. The orthography has 
been modemiaed, and entirely new woodcuts substituted for the old ones. It is now 
ofifered to parents and others engaged in the education of young children, as well 
adapted for familiarizing their pupils with the construction and sounds of the 
French language, conveying at the same time excellent moral lessons. 

* A very nice book to be placed in the hands of children t likely to command 
their attention by its beautiml embellishmeuts.*— Fapkks fob tub Schoolmastib. 

* A well-known little book, revised, improved, and adorned with some verv pretty 
new pictures. It is, indeed, French made very easy for very little children.^ 

Thk School abd tub Tbachbb. 

Chickseed without Chickweed : being very Easy and 

Entertaining Lessons for Little Children. In Three Parts. Fart L 
in words of three letters. Part II. in words of four letters. Part III. 
in words of five or more letters. New Edition, with beautiful 
Frontispiece by Anelay, 12mo. Is. cloth. 

A book for every mother. 

Peter Parley's Book of Poetry. With numerous 

Engravings New Edition, revised, with Additions, 16mo. Is. 6d. 
cloth. 

This little volume consists, in part, of extracts Arom various publications, and in 
part of original articles written for it. It is designed to embrace a variety of pieces, 
some grave, and some gay % some calculated to amuse, and some to instruct ; some 
designed to store the youthful imagination with gentle and pleasing images ; some 
to enrich the mind with useAil knowledge : some to impress the heart with senti- 
ments of love, meeluiess, truth, gentleness, and kindness. 

Cohwehs to Catch Flies ; or Dialogues in short sen- 
tences. Adapted for Children from the age of three to eight years. 
In Two Parts. Part I. Easy Lessons in words of three, four, live, 
and six letters, suited to children from three to five years of age. 
Part II. Short Stories for Children from five to eight years of a^e, 
12mo. 2s. cloth gilt. 

*** The Parts ar&sold aepaT«k\.ft\s, vcVtia'^^.^w^c^ 



DELAMOTTE'S WOBKS 

ON ILLUMINATION, ALPHABETS, &c 

A Primer of the Art of lUnininatioiL, for the use of 

Beginners, with a Rudimentary Treatise on the Art, Practical 
Directions for its Exercise, and numerous Examples taken from 
Illuminated MSS., and beautiftilly printed in gold and colours. By 
E. Dbulmottb. Small 4to. price 9s. cloth antique. 

* A handy book, beautlfblly illuitntted i the text of which ii well written, end 

calculated to be uteftil The examples of ancient MSS. reeommei^ed to tiie 

ttudent, which, with much good lenM.uie author ohooietfrom collectiona aooeanbte 
to all, are leleeted with Judgment and knowledge, as well as taste.* — Athkkjiuv. 

* Modestly called a rrimer, this little book has a good title to be esteemed a 
manual and guide-book in the study and practice of the different styles of letter- 
ing used by the artistic transcribers of past centuries. . . . An amatenr may with this 
silent preceptor learn the whole art and mystery of illumination.*— Spkotatos. 

' The volume is verr beautifoUy got up, and we ean heartily recommend it to the 
notice of those who wish to become proficient in the art.'— Ekoush Chdbchxak. 

* We are able to recommend Mr. Delamotte's treatise. The letterpress is modestly 
but judiciously written i and the illustrations, which are numerous and well choaen, 
are beautiAilly printed in gold and colours.'— Ecclisiolooist. 

The Book of Ornamental Alphabets, Ancient and 

Mcdiieval, from the Eighth Century, with Numerals. Including 
Gothic, Church-Text, large and small ; German, Italian, Arabesque. 
Initials for Illumination, Monojan^ms, Crosses, &c., &c., for the use 
of Architectural and Engineering Drauehtsmen, Missal Painters, 
Masons, Decorative Painters, LinK^rraphers, Engravers, Carvers, 
&c. &c. Collected and Engraved by F. I)elahotte, and printed in 
Colours. Sixth Edition, royal 8vo. oblong, price 48. cloth. 

* A well-known engraver and draughtsman has enrolled in this useful book the 
result of many vears* study and research. For those who insert enamelled sen- 
tences round gilded chalices, who blazon shop legends over shop-doors, who letter 
church walls with pithy sentences from the Decalogue, this book will be nseAil. 
Mr. Delamotte's book was wanted.*— Athkkjevm. 

Examples of Modem Alphahets, Plain and Ornamen- 
tal. Including German, Old English, Saxon, Italic, Perspective, 
(^reek, Hebrew, Court Hand, Engrossing, Tuscan, Riband, Gothic, 
Rustic, and Arabesque, with several original Designs, and Numerals. 
Collected and Engraved by F. Delamotte, and printed in Colours. 
Royal 8vo. oblong, price 4s. clotli. 

* To artists of all classes, but more especially to architects and engravers, this very 
handsome book will be invaluable. There is comprised in it every possible shape 
into which the letters of the alphabet and numerals can be formed, and the talent 
which has been expended in the conception of the varioiu plain and ornamental 
letters is wonderful.' — Standard. 

Mediseval Alphahet and Initials for ninminators. 

Bj F. G; Delamotte. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
JBbooes. Small 4to. 6s. cloth gilt. 

* A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and intermingled, some- 
times with a sort of rainbow arabesque. A poem emblazoned in Utese characters 
would be only comparable to one of those delicious love letters symbolised in a 
bunch of flowers well selected and cleverly arranged.*— Sdk. 

The £nibroiderer*s Book of Design, containing Initials, 

Emblems, Cyphers, "Motvojctttma^OTwameutal Borders, Ecclesiastical 
Devices, Mediseval and Modem KY^^JatV^ ttxA'&^xh.wffli. "EsfiihlGais. 
By F. Delamotte. VTmledmCoVova^. 0>oViw^ tq^^^q, ^i&.^5,^, 
in ornamental boards. 
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The Fables of Babrins. Translated into English Verse 

from the Text of Sir G. Cornewall Lewis. By the Rev. James 
Davies, of Lincoln Coll. Oxford. Fop. 6s. cloth antique. 

* ** Who WM Babrius ? " The reply may not improbably startle the reader. 
Babriui vas the real, original jSaop. Nothing is so fabuloiu about the fables of our 
childhood as their reputed authorship.' — ^Dailt News. 

* A fable-book which is admirably adapted to take the place of the imperfect 
collections of ^sopian wisdom which have hitherto held the first place in our 
juvenile libraries.'— Hesbford Times. 

NEW ANECDOTE LLBRIHY. 

Good Things for Eailway Readers. 1000 Anecdotes, 

Original and Selected. By the Editor of * The Railway Anecdote- 
book.' Large type, crown 8vo. with Frontispiece, 28. 6d. 

* A capital collection, and will certainly become a favourite with all railway 
readers.*— Reader. 

* Just the thing for railway readers.'—Loirsoir Bktiew. 

* Fresh, racy, and original.'— John Bulu 

* An almost interminable source of amusement, and a ready means of rendering 
tedious journeys short.' — Miniko Joubnal. 

* Invaluable to the diner-out.'— Illdstbated Times. 

Sidney Grey : a Tale of School Life. By the Author 

of * Mia and Charlie.' Second Edition, with six beautiful Illustra- 
tions. Fcp. 3s. 6d. cloth. 

The Innkeeper^s Legal Guide: What he Must do, 

What he May Do, and What he May Not Do. A Handy-Book to 
the Liabilities, limited and unlimited, of Inn-Keepers, Alehouse- 
Keepers. Refreshment-House Keejpers, &c. With verbatim copies 
of the Innkeeper's Limited Liability Act, the Greneral Licensing 
Act, and Forms. By Btchard T. Tidswbll, Esq., of the Inner 
Temple, Barrister-at-Law. Fcp. Is. 6d. cloth. 

* Every licensed victualler in the land should have this exceedingly clear and 
well arranged manual.'— Sundat Tihes. 

The Instant Eeckoner. Showing the Value of any 

Quantity of Gtoods, including Fractional Parts of a Pound Weight, 
at any price from One Farthing to Twenty Shillings; with an 
Introduction, embracing Copious Notes of Coins, Weights, Mea- 
sures, and other Commercial and Useful Information : and au Ap- 
pendix, containing Tables of Interest, Salaries, Commissions, &c. 
24mo. Is. 6d. cloth, or 2s. strongly bound in leather. 

Indispensable to every housekeeper. 
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Science Elncidative of Scripture, and not antago- 
nistic to it. Being a Series of Essays on— 1. Alleged Discrepancies , 
2. The Theories or the Geologists and Figure of the Earth ; 3. The 
Mosaic Cosmogony; 4. Miracles in general — Views of Hume and 
Powell; 6. The Miracle of Joshua— Views of Dr. Colenso: The 
Supematurally Impossible ; 6. The Age of the Fixed Stars— their 
Distances and Masses. By Professor J. IL Young, Author of * A 
Course of Elementary Mathematics,' &c. &c. Fcp. Svo. price 5s. 
cloth lettered. 

* Professor Young's examination of the early verses of Genesis, in connection with 
modem scientific hypotheses, is excellent.'— English Churchman. 

* Distinguished by the true spirit of scientific inquiry, by great knowledge, by 
keen logical ability, and by a style peculiarly clear^ easy^ and enei^etvcJ 

*No one can rite from its perusal withoul \>e\tift \Twp«««ft^ ^V^ *• «*»»«• ^"^ ^^'^ 
singular weakneus of modem Bcepticism.^ — Bxpiv^t IAjlI^kiv^^* 
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NO MORE LAWYERS' BILLS! 

Just published. New Edition, much enlarged. 12mo. cloth, price 6s. 8d. 

(saved at every consultation). 

Every Man's Own Lawyer : a Handy Book of the 

Principles of Law and Equity. Sy a Babbisteb. Goinprising the 
Rights and Wrongs of Individuals, Mercantile and Commercial 
Law, Criminal Law, Parish Law, County Court Law, Game and 
Fishery Law^ Poor Men's Law ; the Laws of 



Bankruptor 

Beta and Wagen 

Bills of Exchange 

Contracts 

Copyright, Patents, and Trade Marks 

Elections and Registration 

Insurance (Marine, Fire, and Life) 

Iiibel and Slander 

Marriage and Divorce 



Merchant Shipping 
Mortgages 
Settlements 

Stock Exchange Practice 
Trespass, Nuisances, &c 
Transfer of Land, &c. 
Warranties and Guarantees 
Forms of Wills, Agreements, Bonds, 
Notices, &c. 



Also Iaw for 

Ijandlord and Tenant— Master and Servant— Husband and Wife— Executors and 
Trustees— Heirs, Devisees, and Tjegatees— Guardian and Ward— Married Women 
and Infants— Partners and Agents— Lender and Borrower— Debtor and Creditor- 
Purchaser and Vendor- Companies and Associations— Friendly Societies— Clergy- 
men, Churchwardens, &c ^Medical Practitioners, &c. — Bankers— Farmers — Con- 
tractors — Stock and Share Brokers — Sportsmen, Gamekeepers— Farriers and Horse- 
dealers — Auctioneers, House Agents— Innkeepers, &c.— Bakers, Millers, &c.— 
Pawnbrokers— Surveyors— Railways, Carriers, &c. — Constables — Labourers — 
Seamen— Soldiers, && &o. 

* What it professes to be, a complete epitome of the laws of this country, 
thoroughly intelligible to non-professsional readers. The book is a handy one to 
have in readinestf when some knotty point requires ready solution, and will be 
found of service to men of business, magistrates, and all who have a horror of 
spending money on a legal adviser.'— Bkll's Life. 

* A clearly worded and explicit manual, containing information that must be 
useful at some time or other to everybody.'— Mkchakic's Maoazivic. 

* A work which has long been wanted, which is thoroughly well done, and which 
we moet cordially recommend.* — Sunday Timbs. 



New Book by one of the Contributors to * The Eeason Why* Series^ 
* and Assistant Editor of * The Dictionary of Daily Wants* 

Now ready. Second and Cheaper Edition, 1 vol. crown 8vo. pp. 384, 

2s. 6d. cloth. 

The Historical Finger Post: A Handy Book of 

Terms, Phrases, Epithets, Cognomens, Allusions, &c., in connexion 
with universal History. Sy Edwabd Sheltoit, Assistant Editor 
of * The Dictionary of Daily Wants,' &c. &c. 

* A handy little volume, which will supply the place of ** Haydn's Dictionary of 
Dates" to many persons who cannot afford that work. Moreover, it contains some 
things that Haydn's book does not.*— Bookskllbb. 

* It is to the historical student and antiquarian what ** Enquire Within" is to the 

Eractical housewife— not dispensing with stores of hard-acquired and well-digested 
nowledge, but giving that little ud which, in moments of hurry and business, is 
the true economiser of time.*— Voluntsks Sbrvicx Oazxttb. 

* The idlest reader would find it convenient to have it within reach.* 

FUBLMBBBS' ClBCULAB. 

* Reallv a very useful work ; and, at the present day, when everybody is expected 
to be-up m everything, as good a handy-book for cramming on the current subjects 
of conversation as any that we know. About 8000 subjects have all their place in 
this extraordinary collection, and although tersely given, the account of each is 
sufficient for ordinary purposes.*— Eba. 

* A very desirable companion, as containing a variety of information, much of 
which could only be got by diligent inquiry and research. . . . Deserves a place as 
a book of reference on the shelves of the study or library.* 

* ThlB moat naefal and admirably arTamtteAYvaxkA^->»oV-^^\VaTcwvi(*.«»sifc*^'*!Qci 
lighten the labour of investigation, and obvVaXe a voti% ati^ Xft^Vsoa «.%s52a.v»wksea. 
vo/um/nou» publications.*- Webklt TiMKft. 
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THE GEBMAN LANGUAGE. 

Dr, FcUck LehahrCs Popular Series of German Soke 

* Aa em •dncatiomal writer in Om Oemum ttmgut^ Dr. Ltbahn stands 
other haa made euen a diatant approadi to A6».'— Bkitish Stakdakd. 

Lebahn's First German Course. Third 

Grown Sra Sa. 6d. cloth. 

* It is hardly potdble to have a limpler or better book for beginners 

A 

* It l> reallr what it profleMei to be— a rimple, clear, and concise ini 
the Oerman Language. —Critic. 

Lebahn's Gherman Language in One Volume. 

Edition, containing— I. A Practical Grammar, with E 
ererrBule. II. Undine ; a Tale : by De la Motte Foi 
Explanatory Notes of all difficult words and phrase 
Vocabulary of 4,500 Words, synonymous in English an< 
Crown 8yo. 88. cloth. With Key, lOs. 6d. Key separate, 

* The best Oerman Grammar that has vet been published.'— Mobkik 

* Had we to recommence the study of Oerman, of all the Oerma 
which we hare examined— and they are not a few— we should unhesi 
Falck iMbahn*! is the book for us.*— Eduoatiokal Times. 

Lebahn's Edition of Schmid's Henry von 

fels. With Vocabulary and Pamiliar Dialogues. Se^enl 
Crown 8vo. Ss. 6d. doth. 

* Equally with Mr. I>9bahn's previous publications, excellently adap 
self-exercise in the Oerman language.'— Spbctatob. 

Lebahn's First Oerman Header. Fifth Editi< 

8yo. 8s. 6d. cloth. 
*Like all Lebahn's works, most thoroughly practical.'— BRiTAyvi a. 

* An admirable book for beginners, which indeed may be used withot 

Lebahn's Oerman Classics; with Notes and ( 

Vocabularies. Crown 8vo. price 3s. 6d. each, cloth. 

PETER SCHLEMIHL, the Shadowless Man. By Chai 
EGMONT. A Tragedy, in Eive Acts, by Goethe. 
WILHELM TELL. A Drama, in Five Acts, by Schill 
GOETZ VON BERLICHINGEN. A Drama. By Goe: 
PAGBNSTEEICHE, a Page's Frolics. A Comedy, by K 
EMILIA GALOTTI. A Tragedy, in Five Acts, by Less: 
UNDINE. A Tale, by FouQuA. 
SELECTIONS ft-om the GERMAN POETS. 

* With such aids, a student will find no difficulty iu these masterpiec 

A: 

Lebahn's German Copy-Book : being a Series < 

cises in German Penmanship, beautifully engraved on i 
2s. 6d. sewed. 

Lebahn's Exercises in Oerman. Cr. 8vo. 3s. 6 

* A volume of ** E*xercises in Oerman," including in itself all the 
they require. The book is well planned ; the selections for translation f 
into English, or ftom English into Gterraan. being sometimes curiouii 
to the purpose for which they are taken.' — Examiner. 

Lebahn's SeU'-Instructor in Oerman. Cro 

68. 6d. cloth. 
' One of the most amusing e\eTneu\Arj -t««^\Tk%-\»i^^ >2EA.\.«,yer pasM 

hands.*— JoHv Bull. , . ^. , v. %. % 

* The etudent could have no gu\4e wrpcAot V^o iai. va\»«s«s.. 
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Just published, in a closely-printed Volume, in a oiear and l^ible type, 

post 8vo. 58. cloth. 

The Domestic Service Guide to Housekeeping; 

Practical Cookery ; Pickling and Preserving ; Household Work ; 
Dairy Mansj^ement : the Table and Dessert ; Cellarage of Wines ; 
Home-Brewing and Wine-Making; the Boudoir and Dressing- 
room ; Invalid Diet ; Travelling ; Stable Economy ; Gardening, &c. 
A Manual of all that pertains to Household Management :from the 
best and latest authorities, and the communications of Heads of 
Families ; with several hundred new recipes. 

* A really lueftil Guide on the important subject* of which it treat*.*— Spectatob. 

* The best cookery-book published for many years.*— Bkix's Mkssenoeb. 

* This ** Domestic Service Guide ** will become, what it deserves to be, very 
popu lar.*— Be ADBR. 

* TMs book is characterised by a kindly feeling towards the classes it designs to 
benefit, and by a respectful regard to religion.'— Record. 

' We find here directions to be discovered in no other book, tending to save ex- 
pense to the pocket, as well as labour to the head. It is truly an astonishing 
book.*— John Bull. 

' This book is qidte an encydopsedia of domestic matters. We have been greatly 
pleased with the good sense and good feeling of what may be called the moral direc- 
tions, and the neatness and lucidity of the explanatory details.'— Coubt Cibcvl ab. 

Just published, with Photographic Portrait and Auto^ph, and 
Vignette of Birthplace, fcp. cloth, price 3s. 6d. ; Cheap Edition, with- 
out Portrait, 2s. boards. 

Eichaxd Cobden, the Apostle of Free Trade: a 

Biography. By JoHir McGilcheist, Author of 'The Life of Lord 
Dundonaid,* &c. 

* The narrative is so condensed, and the style at once so clear and vigorous, that 
the volume is eminently entitled to a popular circulation. . . . We trust it will 
find its way to the book-shelves of thousands of working men.*— Mobhino Stab. 

* The mind of Cobden, as it gradually developed itself, is unfolded before us, 
and the volume brings to a focus many most interesting expressions of the deceased 
statesman*s views.*— London Review. 

' Those who wish to know something of Bichard Cobden will find instruction and 
interest in the book.'— Rbadeb. 

The Robinson Crusoe of the Nineteenth Century, 

Just published, handsomely printed, post 8vo. with Portrait and 

Sketch Map, 3s. 6d. 

Cast Away on the Auckland Isles: a Narrative of 

the Wreck of the * Grafton,* and of the Escape of the Crew, after 

Twenty Months' Suffering. From the Private Journals of Captain 

Thomas Musgkave. Together with some Account of the Auck- 

lands. Also, an Account of the Sea Lion (originally written in 

seal's blood, as were most of Captain Musgrave's Journals). Edited 

by John J. Shillinglaw, F.K.G.S. 

The Times Correspondent (December 19, 1865) says that Captain Musgrave's 

Diary * is almost as interesting as Daniel Defoe, besides being, as the children say, 

♦* all true." * 

' It is seldom, indeed, that we come upon a sea narrative now-a-days as interesting 
as this.*— Lloyd's Nbwspapbb. 

' Does anyone .want to measure the real gulf which divides truth from fiction, let 
him compare Captain Mu8gTaTe*s narrative with '* Enoch Arden.** *— Rbadbb. 
'Truth is here stranger than any fiction.'— News of thb Woeld. 
*A more interesting book of travels and privation has not appeared since 
" Robinson Crusoe ; " and it has this advantage over the work of fiction, that it is 
a fact.'— Obsbbvbb. 

* Since the days of Alexander Selkirk, flew more interesting narratives hav« t«ftu. 

the light.*— M^LBOVRV^ BPICTATOB. „^ ^^^ -^ 

'A Btem realisation of Defoe's \mag\T«tMveY>4Aon»'«S»eL !5K»i«st «!S&sas^>^!» "«&. 
severer hardship*. '-.Court Cibcular. 
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^VOHKS IN ENGINEEBING, ARCHITSCTUBE, 
MECHANICS, SCIENCE, &a 

THE YEAR-BOOK of FACTS in SCIENCE and ART. 
Exhibithic the moit imporUnt ImprorenMiiti and DiMorvrlM of the pul 
rear In Meehuuei and the UmAiI Arts, Netnral Phtloiophy, Electricity, ChemifibTi 
Zoology and Botany, Oeologr and Mineralogy, Meteorologj and Astronomy, oj 
JoBN TiMM, F.8.A. (Publiihed Annually.) 

i9* This work reeords the proceedings of the principal sdentifle soeletles, and is 
indiapensable for such as wish to poss e s s a fldthftil picture of the latest norelties of 
science and the arts. 

AIDE-MEMOIRE to the MILITARY SCIENCES $ framed 
fh>m Oontribations of Oflcers of the diiilBrent Services, and edited by a Com- 
mittee of the Corps of Boyal Kugineers. S toIs. royal Ivo. upwards of 500 EnjpraTinffS 
and Woodcuts, in extra cloth boards, and lettered, dl4. 10s. i or nuj be had in nz 
separate parts, paper boards. 

npUB HIGH - PRESSURE STEAM-ENGINE. Bj Dr. 

JL Ernr Ai.BAit, Practical Machine Maker, Flau, Mecklenburg. Transited 
from the Ottman, by Wiixiam Poi.b, CLE., 7.BJL.8., Assoc Inst. C JL Sro. with 
S8 fine Plates, 16s. 6d. cloth. 

A PRACTICAL and THEORETICAL ESSAY on 

i\ OBLIQUE BRIDO F8. With IS large Foldinf Plates. By GBomoB W. Bock. 
M. Inst. CE. Seoond Edition, oorreeted by W. H. Biajbow, M. ust. C.B. Imperial 
8vo. Its. cloth. 

^rilE PRACTICAL RAILWAY ENGINEER. BjG.Dkts- 

JL DAX.B Dbmpsbt, Civil Engineer. Fourth Edition, revised and greatly extended. 
with 71 double quarto Plates, 1% Woodcuts, and Portrait of G. .Srapuutsoif. One 
lance YoL 4to. £L lis. 6d- cloth. 

ON IRON SHIP-BUILDING ; with Practical Examples and 
Details, in Twenty-four Plates, together with Text containing Descriptions, 
Explanations, and General Remarks. By John Gbaktbam, C.E., Consulting Engi- 
neer, and Nayal Architect. {^Ntw Edition in preparatioH.) 

TREATISE on the PRINCIPLES and PRACTICE of 
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LEVELLING. By Fbbdbrick W. Simkb, AZ. Inst. CE. Fourth Edition, 

the Addition of Mr. Law's Practical Examples for setting out Railway Curves, 

and Mr. Trautwine's Field Practice of Laying out Circular Curres. With 7 Plates 
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and numerous Woodcuts, Svo. 8s. 6d. cloth. 

tor Trautwine on Laying out Circular Curves is also sold separately, price fie sewed. 

PRACTICAL TUNNELLING. By Frederick W. Simms, 

I M. Inst. CE. Second Edition, with Additions by W. Davis Haskoux, CE. 
Imperial 8vo., numerous Woodcuts and 16 Folding Plates, £1. Is. doth. 

q^ABLES for the PURCHASING of ESTATES, Annuities, 

JL AdvowBons. &c., and for the Renewinir of Leases i*^ for Valuing Reversionary 
Estates, Deferred Annuities, next Presentations, &c By Whxiam Inwood, Architect. 
Seventeenth Edition, with considerable additions. 18mo. doth, 7s. 

THE STUDENT'S GUIDE to the PRACTICE of 
DESIONINO. MEASURING, and VALUING ARTIFICERS* WORKi 

with 43 Plates and Woodcuts. Edited by Edward Dobmn, Architect and Surveyor. 
Second Edition, with Additions on Design, by E. Lact Oabbbxt, Architect, pne Vol. 
Svo. extra cloth, 98. I 

GENERAL TEXT-BOOK, for the Constant U*e and 

Reference of Architects, Engineers, Surveyors, Solidtors, Anctionei n. Land 
Aeents, and Stewards. Bv Edward Rydb, Civil Engineer and Land Sur reyor ; to 
which are added several Chapters on Agriculture and Landed Property. By Proftssor 
D0NA1.DSOH. One large thick vol. 8vo. with numerous Engravings, £1. 8a. cl< 

THE ELEMENTARY PRINCIPLES of CARPR 
By Thomas Trbdoou), Civil Enfflneer. Illustrated by Fifty-three Ei 
a Portrait of the Author, and several Woodcuts. Fourth Edition. Edited 
Bahlow, F.R.S. One large Volume, 4to. £2. 2s. in extra cloth. 

UlNTS to YOU KG AllO¥LlTl£Gi:^, ^1 Ci«oRGE A 

TI WICK, Architect, Author of " TY^e Y«Aft06 vA lkxOQi\«teK»r vr, 
with nmneroiu Woodcuts, Sro. extra oUAxi, 7%. 
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"WORKS IN ENGINEEBINQ, &Q,^continued. 
4 MANUAL on EARTHWORK. By Alex. J. S. Graham, 

jTjL C.E., Resident Engineer, Forest of Dean Central Railway. With Diagrams. 
18mo. Si. 6d. cloth. 

I HE OPERATIVE MECHANIC'S WORKSHOP COM 
F ANION: ccmprislng a great variety of the most useful Rules in Mechanical 
snoe»with numerous Fables of Practical Data and Calculated Results. By W. 
Tn(rf.BTON, Author of * The Engineer's Common-Plaoe Boole,' &c Seventh Edition, 
vith 1 1 Plates. 12mo. price 5s. bound and lettered. 

rpHEORY of COMPOUND INTEREST and ANNUITIES, 

X with TABLES of LOGARITHMS for the more difficult computations of In- 
terestiDisoount. Annuities, &c., in all their Applications and Uses for Mercantile and 
State Purposes. By F. Thomam, of the Soci^te Credit Mobilier. 12mo. 5s. cloth. 

THE ENGINEER'S, ARCHITECT'S, and CONTRAC- 
TOR'S POCKET BOOK cLockwood and Cc's, formerly Wbalb's), published 
Annually. With Diart of Evbnts and Data connected with Engineering, Architec- 
ture, and the kindred Sciences. The present year's Volume is much improved by 
the addition of various useftil articles. With 10 plates, and numerous Wood- 
ents, in roan tuck, gilt edges, Gs. 

THE BUILDER'S and CONTRACTOR'S PRICE BOOK 
(LocKwooD and Cc's. formerly Wbaj.b'b), published Annually. Containing the 
latest prices fbr work in all branches of the Building Trade, with items numbered for 
easy reference. ISmo. cloth boards, lettered, 4s. 

fTHE TIMBER MERCHANT'S and BUILDER'S COM- 

JL FANION. Containing new and copious TABLES, &c. By Wii.i,iam Dowsino, 
^nmher Merchant, Hull. Second Edition, revised. Crown 8vo. 3s. cloth. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. Alpha- 
betically Arranged. Desifmed as a Maniuil for Travellers, Architects, 
Surveyors, Engineers, Students, Naval Officers, and other Scientific Men. By the 
Rev. John Carr, M. A., of Trin. Coll. Camb. Second Edition, 18rao. cloth, fis. 

THE CARPENTER'S NEW GUIDE ; or, Book of Lines 
for Carpenters, founded on the late Pbtbr Nicholson's standard work. A New 
Edition, revised by Artbor Ashpitu., Arch. F.S.A. ; together with Practical Rules 
on Drawing, by Gborob Ptmb, Artist. With 74 Plates, 4to. price £\ Is. cloth. 

''PREATISE on the STRENGTH of TIMBER, CAST 

JL IRON, MALLEABLE IRON, and other Materiab. By Pbtbr Barlow.F.R.S. 
y.S.,Hon. Mem. Inst. C.E.,&c. A New Edition, by J. F.Heather, M. A., of the Royal 
Military Academy, Woolwich, with Additions by Prof. Wiujs, of Cambridge. With 
19 Illustrations, 8vo. 18s. cloth. 

MATHEMATICS for PRACTICAL MEN ; being a Com- 
monplace Book of Pure and Mixed Mathematics, for the Use of Civil Entrineers, 
Architects, and Surveyors. By Oi.tnthu8 Greoort, LL.D. Enlarged by Hbnry 
Law. Fourth edition, revised, by J. R. Yodno, Author of ' A Course of Mathe- 
matics.' ftc. With 13 Plates, Svo. 4^*1 Is. cloth. 

THE LAND VALUER'S BEST ASSISTANT, being 
Tables on a very much improved Plan, for Calculating the Value of Estates. By 
B. Hoobon, Civil Engineer. New Edition, with Additions and Corrections, 4s. bound. 

A MANUAL of ELECTRICITY. Including Galvanism, 
Magnetism, Dia-Magnetism, Electro- Dynamics, Magno-EIectricity, and the 
Electric Telegraph. By Henry M. Noad, Ph.D., F.C.S., Lecturer on Chemistry at 
St. George's Hospital. Fourth Edition, entirely re-written, illustrated by 500 Wood- 
cnts,8vo. £\ 4s. cloth. Sold also in Two Parts : Part I. Electricity and Galvanism, Svo. 
16«. doth. Part II. Magnetism and the Electric Telegraph, Svo. IDs. 6d. cloth. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, 
and COUNTRY HOUSES. Being the Studies of Eminent Architects and 
Builders,consistingof Plans, Elevations, and Perspective Views ; with approximate 
Estimates of the cost of each. 4to. 67 Plates, XI Is. cloth. 

THE APPRAISER. AUCTIONEER, and HOUSE- 
AQENT'S POCKET ASSISTANT. By JoHit Whbbi,bb, Valuer. Second 
Editon, 24mo. cloth boards, 28. 6d. 

PRACTICAL RULES on DRAWING, fox \Vv^ <^^^x^>Cv^^ 
Builder, and Yotmg Student in ArchitcctuxQ. By Q(»o».<i»"5xi*^» KvbSs!L«2st. ^1 
' A Budiweatary Treatise on Perspective.' WitJa \4 "PlaXfe*, \Xo.1%. ^.\io«*^» 




1 6 Lockwood and Co,^s Catalogue. 



THE BOOK FOB EV^IBY FABMEB. 

New Edition of Youaifs Grazier^ enlarged by R. Scott Bu 

The Complete Orazier, and Farmer's and G 
Breeder's Assistant. A Gompendium of Husbandry, especia 
the departments connected with the Breeding, Brcaring, Feedini 
General Management of Stock, the Management of the Dairy 
with Directions for the Culture and Management of Grass Lai 
Grain and Root Crops, the Arrangement of Farm Offices, the I 
Implements and Machines ; and on Draining, Irrigation, War 
Ac, and the Application and Relative Value of Manures. 
William Youatt, Esq., V.8., Member of the Royal Agi 
tural Society of England. Author of ' The Horse,' ' Cattle, 
Eteventh Ecution, enUu^ca, and brought down to the nresei 
quirements of Agricultural Practice by Robert Scott Bfeh 
of the Authors of * The Book of Farm Implements and Mach 
and of * Th» Book of Farm Buildings/ Author of ' The Lessc 
My Farm,' and Editor of * The Year-Book of Agricultural F 
In one large Svo. volume, pp. 784, with 215 Ulustraticms, price i 
strongly luilf-bound. 

* The lUadard, and texi-book, with the fkrmer and grazier.* 

FAJtMKR's Maoaz 

* A valuable repertory of intelligence for all swho make agiicuUure a pi 
and emeeiaUy for thoee who aim at keeping pace with the improvements oft! 
. . . The new matter it of to valuable a nature that the volume is now i 
entitled to t>e considered aa a distinct worlc.*— Bell's Messbnoer. 

* The public are indebted to Mr. Scott Burn for undertaking the task, whi 
has accomplished with his usual ability, making such alterations, additioi 
improvements as the changes efibcted in husbandry have rendered necessary. 

Sporting Maoax 

* A treatise which will remain a standard work on the subject as long as 1 
agriculture endures.'— BIark Laitk Ezpuess. 

* The additions are so numerous and extensive as almost to give it the cht 
of a new work on general husbandry, embracing all that modem science and 
rUnent have e£fected in the management of land and the homestead.' 

Spoktiko Rev 

* It is, in fact, a compendium of modem husbandnr, embracing a concise a 
of all the leading improvements of the day.'— New SroRTiso Maoazink. 

The Lessons of Ky Farm: A Book for Am^ 

Agriculturists; being an Introduction to Farm Practice i 
Culture of Crops, the Feeding of Cattle, Management of the J 
Poultry, Pigs, and in the Keeping of Farm-work Records. 
BoBEBT Scott Buen, Editor of * The Year-Book of Agricu 
Facts ' and one of the Authors of * Book of Farm Implemeni 
Machines,' and * Book of Farm Buildings.' With numerous 
trations, fop. 68. cloth. 

* A yvrj useftil little book, written in the lively style which will attract the a: 
class to whom It is dedicated, and contains much sound advice and accurate d 
tion.' Athev 

* We are sure the book will meet with a ready sale, and the more that tk 
many hints in it which even old farmers need not be ashamed to accept.* 

MORNIKO Hlf 

* A most complete introduction to the whole round of farming practio 
believe there are many among us whose love of farming will make them w 
such a companion as this little book in' which the author gives us his owi 
rJences, which are worth a great deal.'— JoHir Bdll. 

* JNTever did book exercise a more sa^ularj ^SSacX. VXvwa.'''' "Vt^ "T^cta of Four . 
Mr. Bum has ftollowed •i;d\, Vn a "vex^ vTc««i*^'i*^ mv«l \.\fe«awa.\.\v\!(Nfc^v«v: 
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